
ENVIRONMENTAL ASSESSMENT 
TE RAGE T 

SYSTEM CL 

-89-D-031 7 

SOUTHERN DIVISION 
NAVAL FACILITIES ENGINEERING COMMAND 
NORTH CHARLESTON, SOUTH CAROLINA 
29 01 

PRIMED ON RECYCLED PAPER 



HANGAR 1000 TANK.S’Y%rEM CLOSt&&, 
NAVAL AlR,STA~ION ’ 

KSONViLLE, F:$C?RIDA 

Contract No. N62467-89yD-031 7 ..- .: 

Prqpared by: 

ABB Environmental Services, Inc. 
2690 Executive Center Circle; East 
Tallahassee, Florida 32301-6001 

Department of the Navy, Southern Division 
Naval Facilities Engineering Command 

2165 Eagle Drive 
North Charleston, South Carolina 29418 

Mr. Jon Bartkur, Engineer-in-Charge 

December 1993 



TABLE OF CONTENTS 

Health and Environmental Assessment 
Hangar 1000 Tank System Closure 

Naval Air Station Jacksonville 
Jacksonville, Florida 

Section Title Page No. 

1.0 INTRODUCTION e . . . . . e . . . m . . . . . * . . . . . . . . . . . 
1.1 PURPOSE ............................ 
1.2 TECHNICAL APPROACH .................... : . 

2.0 PHYSICAL SETTING .......................... 
2.1 SITE HISTORY 
2.2 PREVIOUS INVES&A&Ns : : : : : : : : : : : : : : : : : : : : 
2.3 MEDIA OF CONCERN AND MIGRATION ROUTES ............. 
2.4 HUMAN AND ENVIRONMENTAL RECEPTORS ............... 
2.5 HEALTH AND ENVIRONMENTAL CRITERIA ............... 

3.0 DEVELOPMENT OF TARGET CONCENTRATIONS ................ 
3.1 EXPOSURE ASSESSMENT ...................... 

3.1.1 Identification of Site Contaminants .......... 
3.1.2 Routes of Exposure ................... 

3.1.2.1 Exposure to Soils ............... 
3.1.2.2 Exposure to Groundwater ............ 

3.2 TOXICITY ASSESSMENT ...................... 
3.3 ESTIMATION OF TARGET CONCENTRATIONS .............. 

3.3.1 Soil .......................... 
3.3.2 Groundwater 

3.4 UNCERTAINTIES AND LIMI+A'&)NS : : : : : : : : : : : : : : : : : 

4.0 SUMMARY AND RECOMMENDATIONS . . . . . . . . . . . . . . . . . . . . 4-l 

REFERENCES 

APPENDICES 
Appendix A: Soil and Groundwater Comparison Tables 
Appendix B: Risk-Based Concentration Table 

HlOOOiND.HEA 

FGB.12.93 

l-l 
l-l 
l-l 

2-1 
2-l 
2-5 
2-7 
2-8 
2-8 

3-l 
3-1 
3-1 
3-2 
3-2 
3-4 
3-4 

3-12 
3-12 
3-17 
3-19 



LIST OF FIGURES 

Health and Environmental Assessment 
Hangar 1000 Tank System Closure 

Naval Air Station Jacksonville 
Jacksonville, Florida 

Finure Title Pane No. 

2-l Site Location Map . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2 
2-2 Site Vicinity Map . . . . . , . . . . . . . . . . . . . . . . . . . 2-3 
2-3 Water Table Contour Map, October 21, 1991 . . . . . . . . . . . . . 2-4 

LIST OF TABLES 

Tables Title Pape No. 

2-l 

2-2 

3-l 

3-2 

3-3 

3-4 
3-5 

3-6 
3-7 

Maximum Concentrations of Chemicals Detected in the Soil and Ground- 
water . . . . . . . . . . . . . . . . . . . . . . . e . . . . . . . 2-6 
Comparison of Detected Soil.Metal Concentrations With Naturally 
Occurring Background Ranges . . . . . , . . . . . . . . . . . . . . 2-7 
Maximum Concentrations in Soil and Groundwater of Site-related I---- 
Chemicals in the Health and Environmental Assessment (HEA) . . . . . 3-3 ' 
Equations Used To Calculate Soil and Groundwater Target Concentra- 
tions . . . s m . . . . . . . . . . ., , . . - . . . . . . . . . . 3-5 
Exposure Parameters Used to Calculate Soil or Groundwater Target 
Concentrations . . . . . . . . . . . . . . . . . . . . . , . . . . . 3-8 
Chemical-Specific Data for Volatile Chemicals . . . . . . . . . . . 3-10 
Toxicity Values and Chemical-Specific Data Used in Calculating 
Target Soil and Groundwater Concentrations . . . . . . . . . . . . . 3-13 
Target Soil Concentrations, Worker-Industrial Land Use . . . . . . . 3-16 
Target Groundwater Concentrations, Nonpotable Use . . . . . . . . . 3-18 

Hl OOOlND.HEA 

FGB.12.93 



. . 

CERCLA Comprehensive Environmental Response, Compensation, and Liability 
Act 

CFR Code of Federal Regulations 
CLEAN Comprehensive Long-Term Environmental Action, Navy 
CSF cancer slope factor 

FAC 
FDEP 
FDER 
ft/day 

G+G 

Florida Administrative Code 
Florida Department of Environmental Protection 
Florida Department of Environmental Regulation 
feet per day 

Garver + Garver, Inc. 

HEA 
HEAST 
HHEM 
HI 

Health and Environmental Assessment 
Health Effect Assessment Summary Tables 
Human Health Evaluation Manual 
Hazard Index 

IRIS 

kg 

Integrated Risk Information System 

kilogram 

R 
J/day 
LOAEL 

liter 
liters per day 
lowest observed adverse effect level 

MCL 
MCLG 

NAS 
NGVD 
NOAEL 

Maximum Contaminant Levels 
Maximum Contaminant Limit Goal 
milligram 
milligrams per kilogram 
milligrams per liter 
microgram 
microgram per liter 

Naval Air Station 
National Geodetic Vertical Datum 
no observed adverse effect level 

OSWER 

PRG 

Office of Solid Waste and Emergency Response 

Preliminary Remedial Goal 

RAGS 
RCRA 
RfD 
RF1 

Risk Assessment Guidance for Superfund 
Resource Conservation and Recovery Act 
Reference Doses 
RCRA Facility Investigation 

HlOOOlND.HEA 

FGB. 12.93 
. . . 

-Ill- 



GLOSSARY (Continued) /-‘\, 

SAR Site Assessment Report 
SOUTHNAV- 
FACENGCOM Southern Division, 

USEPA U.S. Environmental 

Naval Facilities Engineering Command 

Protection Agency 

H~OOOIND.HEA 

FGB.12.93 

- 

-iv- 



1.0 INTRODUCTION 

ABB Environmental Services, Inc. (ABB-ES), has prepared this Health and 
Environmental Assessment (HEA) for the Southern Division, Naval Facilities 
Engineering Command (SOUTHNAVFACENGCOM) under the Comprehensive Long-Term 
Environmental Action, Navy (CLEAN) Contract Number N62467-89-D-0317, Contract 
Task Order 003. This document develops target soil and groundwater concentra- 
tions or Preliminary Remedial Goals (PRGs) based upon risks estimated from 
potential exposure to contaminants from the hazardous waste storage tank system 
in the Hangar 1000 keyway at Naval Air Station (NAS) Jacksonville, Florida. 

1.1 PURPOSE. The HEA was prepared in response to, and in accordance with, 
Consent Order No. 88-0738, issued October 4, 1988, and amended December 7, 1990, 
by the former Florida Department of Environmental Regulation (FDER) now the 
Florida Department of Environmental Protection (FDEP). The Consent Order 
amendment allows the facility to pursue a risk-based clean closure of the Hangar 
1000 underground storage tanks with a December 1, 1993, deadline. As part of the 
risk-based clean closure, this HEA was performed using recent and historical 
analytical data, current toxicity data on the chemicals identified at the site, 
and applicable health and environmental criteria. The goal of the HFA is to 
provide an evaluative basis for achieving a clean closure or risk-based clean 
closure of the site (i.e., to establish acceptable target concentrations that 
would maintain potential exposures within acceptable risk levels). 

A clean closure or risk-based clean closure of the facility will be achieved if: 
(1) no contaminants are detected, (2) contamination detected is within acceptable 
risk levels, or (3) the site is remediated to meet the criteria of (1) or (2). 
This HEA establishes a set of risk-based target soil concentrations for the site- 
related chemicals. Exposure to these chemical concentrations will not result in 
unacceptable health risks. 

As stated in the Closure Plan, the site will be remediated by removing the tank 
system and adjacent contaminated soils. If the data obtained from the proposed 
additional soil and groundwater characterization described in the Closure Plan 
(ABB-ES, 1992a) are significantly different from those used to develop this HEA, 
the HEA may need to be modified to incorporate the new data. 

1.2 TECHNICAL APPROACH. This HEA was conducted following U.S. Environmental 
Protection Agency (USEPA) and FDEP guidance. Sources of this guidance include: 
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) 
Guidance (USEPA, 1989d); Risk Assessment Guidance for Superfund: Volume I, Human 
Health Evaluation Manual (RAGS/HHEM) Parts A and B (USEPA, 1989a; 1991b); Risk 
Assessment Guidance for Superfund: Volume II, Environmental Evaluation Manual 
(USEPA, 1989b); Supplemental Region IV Risk Assessment Guidance (USEPA, 199lf); 
the Risk Assessment Guidelines forNon-'Superfund Sites (FDER, 1990); the Exposure 
Factors Handbook (USEPA, 1990a); the Human HealthEvaluation Manual, Supplemental 
Guidance: Standard Default Exposure Factors (USEPA, 1991a); and the Superfund 
Exposure and Assessment Manual (USEPA, 1988). 

The HEA was conducted in two phases. In the first phase, potential exposure 
scenarios were developed based upon present and projected future uses of the 
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site. In the second phase of the HEA, these scenarios were used to develop r 
chemical-specific risk-based target soil and groundwater concentrations for 
evaluating requirements for remedial activity at the site. The target soil 
concentrations, or PRGs, are soil concentration levels considered to be 
protective of human health against contaminant exposure. 

A habitat-based quantitative environmental assessment was not conducted because 
contaminant exposure of ecological receptors is considered minimal. The site is 
in an industrial area located in the keyway of the Hangar. The site is paved and 
is surrounded by paved areas used for parking vehicles and maintaining aircraft. 
The asphalt and concrete cover precludes any exposure of ecological receptors to 
subsurface soil contaminants. No surface soil is exposed at this site. Biotic 
receptors, including terrestrial and aquatic fauna, may be found at the NAS; 
however, their current or future presence in the Hangar 1000 area would be 
unlikely due to activities along the flightline, the lack of natural cover, and 
lack of food resources. Therefore, this site was not considered to present a 
risk to ecological receptors. 

-., 

-. 
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2.0 PHYSICAL SETTING 

The site is located in an area described as the keyway of Hangar 1000, NAS 
Jacksonville, Duval County, Florida. The Hangar 1000 complex and the keyway are 
shown in Figures 2-l through 2-3. The site is located in Section 39, Township 
3 South, Range 27 East, at Latitude 30"13'34'" North andLongitude 81"40'58" West, 
as shown on the U.S. Geological Survey 7.5-Minute Quadrangle map for Orange Park, 
Florida. The St. Johns River (approximately 1 mile east of Hangar 1000) forms 
the eastern border of NAS Jacksonville. It is a major water body that flows 
north and discharges into the Atlantic Ocean northeast of NAS Jacksonville. 
Stormwater from the site passes through a series of inlets and pipes into a 
drainage ditch, approximately 700 feet to the southeast, and eventually flows 
into the Mulberry Cove portion of the St. Johns River, Ground elevations at the 
site are approximately 15 feet above the National Geodetic Vertical Datum (NGVD) 
of 1929. 

The site consists of two underground tanks, designated A and B, and the 
associated pipes under the keyway (Figure 2-3). The site is completely covered 
by a cement sidewalk. South of the Hangar is a parking area with a narrow grassy 
median between the parking area and the nearest road, Yorktown Avenue. The soil 
beneath the tanks is primarily a light grey and brown sand. The sand is very 
fine grained and well sorted with occasional clay lenses. A complete description 
of the soils can be found in the Site Assessment Report (SAR) and Closure Plan 
for this site (ABB-ES, 1992b; 1992a). 

Groundwater from the surficial aquifer at the site is classified as G-II by the 
FDER. The water table of the surficial aquifer system is approximately 5 to 8 
feet below land surface (bls). The surficial aquifer reportedly extends to a 
depth of approximately 25 to 30 feet bls. The aquifer soils are comprised of 
unconsolidated sands, with varying amounts of silt and clay (Geraghty & Miller, 
Inc., 1985). The direction of the groundwater flow in the surficial aquifer is 
southeast toward the St. Johns River with an estimated groundwater seepage 
velocity of 0.029 foot per day (ft/day) (ABB-ES, 199223). Currently, the 
surficial aquifer in the NAS Jacksonville area is not used for domestic, potable, 
or industrial purposes. The base is supplied with drinking and industrial water 
by a series of wells installed into the Floridan aquifer system. A complete 
description of the site hydrogeology is in the SAR (ABB-ES, 1992b). 

2.1 SITE HISTORY, Hangar 1000 is part of a complex that services large aircraft 
at NAS Jacksonville. Underground Tanks A and B were constructed as part of 
segment six of Hangar 1000 in the late 1960's and early 1970's. They were 
designed to receive the waste organic solvents and other substances associated 
with cleaning operations performed at the washrack within the hangar. Tank A may 
have also received wastes flowing into a manhole from other cleaning operations. 

Tank A is a set of two concrete tanks with combined capacity of 750 gallons that 
are used as a solvent-water separator. Tank B is a 2,000-gallon steel storage 
tank. Tank A is connected to Tank B via metal piping. The washrack is a shallow 
grated sump inside Hangar 1000. A manhole approximately 4 feet deep connects the 
washrack to Tank A via metal piping. The drain lines to the tanks were plugged 
or capped in November 1987 and have not been used since that time. Stormwater 
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runoff can still accumulate in Tank A because rainwater from a nearby 20-inch 
drain can surcharge through a 4-inch overflow line into Tank A during periods of 
heavy rain. Regular inspections are performed and accumulated rainwater is 
pumped out of the tanks as necessary. The SAR and Closure Plan contain details 
of the construction and location of these tanks (ABB-ES, 1992b; 1992a). 

On June 21, 1988, the FDER conducted a hazardous waste inspection of the NAS 
Jacksonville facility. As a result of the inspection, FDER issued Warning Notice 
No. HW-16-0013 to NAS Jacksonville on July 22, 1988. All the alleged violations 
were corrected except 40 Code of Federal Regulations (CFR), Part 265.195 (tank 
inspection) and Part 265.197 (tank closure and post-closure). FDER and NAS 
Jacksonville agreed to enter into a Consent Order (No. 88-0738) to allow NAS 
Jacksonville time to prepare a closure plan and to perform the closure. The 
Consent Order stated that if contaminated soils could not be practically removed 
or decontaminated pursuant to 40 CFR 265.197(a), thenNAS Jacksonville must close 
the tank system and perform post-closure care in accordance with the closure and 
post-closure care requirements that apply to landfills (40 CFR 265.310). 

Closure plans were submitted and initial sampling was performed as described 
below. The closure completion deadline was extended to allow the collection of 
sufficient data to determine risk-based target concentrations. The goal of the 
risk-based clean closure plan is to remove or treat all soils and groundwater 
containing contaminants above the target concentrations so that there is no 
unacceptable residual risk associated with the remaining soils or groundwater. 

2,2 PREVIOUS INVESTIGATIONS. Garver + Garver, Inc. (G+G), was contracted to 
collect soil samples and provide data to support a clean closure of the tanks. 
G+G performed two rounds of sampling and analysis in January and May 1990. 
Volatile halogenated organic solvents, aromatic hydrocarbons, and other organic 
chemicals were detected in the soils around the tanks. Chromium, cadmium, 
barium, and lead were also detected in the soil; however, chromium, barium, and 
lead were detected within their naturally occurring background concentrations. 
Cadmium was detected above the naturally occurring background concentration 
(Kabata-Pendias and Pendias, 1992; Shacklette and Boerngen, 1984). A summary of 
the potentially site-related chemicals detected in the soils is shown in Table 
2-1. Table 2-2 provides a comparison of the metal concentrations detected in the 
soils at the site with naturally occurring background concentrations. 

FDER and NAS Jacksonville agreed that the Navy should perform additional 
investigations to assess potential contamination in the shallow groundwater at 
the site. They also agreed to determine if any contamination detected in the 
groundwater poses an unacceptable level of risk to human health or the 
environment. On December 7, 1990, FDER extended the tank closure completion 
deadline to December 1, 1993, to allow time for revision to the Closure Plan, 
further investigation, development of an HEA, and closure action, as necessary. 

In January 1991, ABB-ES conducted a preliminary hydrogeologic assessment of the 
site. ABB-ES installed eight temporary shallow piezometers, surveyed piezometer 
casing elevations, and measured groundwater elevations. In October 1991, ABB-ES 
collected soil for analysis and installed four monitoring wells. 'Groundwater was 
sampled in October and December 1991, and the results are also included in Table 
2-1. A full discussion of the Hangar 1000 site and the chemical contaminants, 
both soil and groundwater, can'be found in the SAR (ABB-ES, 1992b). 
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Table 2-l 
Maximum Concentrations of Chemicals 
Detected in the Soil and Groundwater 

Health and Environmental Assessment 
Hangar 1000 

NAS Jacksonville, Florida 

Groundwater organic chemicals 
Acetone 
Di-n-butyl phthalate 
Chloroform 
1,l -Dichloroethane 
l-1 -Dichloroethene 
cis,trans-1 ,BDichloroethene 
Tetrachloroethene 
1 ,1 ,l -Trichloroethane 
Trichloroethene 

Groundwater metals 
Barium 
Chromium (total) 
Lead 

Soil organic chemicals 

Maximum Concentration 

kg/t) MW) 
15 0.015 
1 0.001 

14 0.014 
51 0.051 
43 0.043 
43 0.043 

7 0.007 
330 0.330 
320 0.320 

hi/~) 
0.199 
0.0263 
0.0081 

W&O @u/kg) 

Source 

A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 

Acetone 5,200 5.200 A 
bis(2-Ethylhexyl)phthalate 995 0.995 G 
Carbon tetrachloride 18 0.018 A 
1 ,l -Dichloroethane 1,850 1.850 G 
1 ,l Dichloroethene 1,883 1.883 G 
Ethylbenzene 2,000 2.000 G 
Methyiene chloride 2,000 2.000 G 
Naphthalene 1,040 1.040 G 
Tetrachloroethene 31,450 31.450 G 
Toluene 11,350 11.350 G 
1 ,l ,1 -Trichloroethane 52,000 52.000 G 
Trichloroethene 6,300 6.300 G 
Trichlorotriiuoroethane 783 0.783 G 
Xyiene 14,750 . 14.750 G 

Soil metals Ow/W 
Barium 55.8 G 
Cadmium 25.3 G 
Chromium (total) 9.13 G 
Lead 9.55 G 

Notes: mvgl~ = micrograms per liter. mg/kg = milligrams per kilogram. 
mg/l = milligrams per liter. A = maximum concentration derived from ABBES samples. 
&kg = micrograms per kilogram. G = maximum concentration derived from Garver t Garver samples. 
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Table 2-2 
Comparison of Detected Soil Metal Concentrations 

WRh Naturally Occurring Background Ranges 

Element 

Health and Environmental Assessment 
Hangar 1000 

NAS Jacksonville, Rorida 

Maucimum Concentration’ Range Near Jacksonville2 
Detected (mg/kg) @%/kg) 

Range for Sandy Soils3 
b-w/W 

Barium 55.8 

Cadmium 25.3 

Chromium (total) . 9.13 

Lead 9.55 

’ Source: Carver t Carver, 1991. 
* Source: Shacklette and Boerngen, 1984. 
3 Source: Kabata-Pendias and Pendias, 1992. 

Notes: mg/kg = milligram per. kilogram. 
NA = not available. 

10 to 2w 10 to 1,500 

NA 0.08 to 0.47 

1 to 20 3to2Qo 

Cl0 <lot070 

2.3 MEDIA OF CONCERN AND MIGRATION ROUTES. All potentially site-related 
chemicals detected in soil and groundwater at Hangar 1000 are presented in Table 
2-1. The table includes unvalidated chemical data from previous investigations 
(G+G) and validated data from the 1991 ABB-ES investigations. All the chemicals 
detected in all investigations have been considered in developing the target soil 
concentrations. 

The soil appears to be more contaminated than the groundwater, but chemicals in 
the soils may have migrated into the groundwater. Because the tank system is 
located at least partly below the water table, it is possible that chemicals 
leaking from the tanks could have also entered the groundwater directly. 
Removing the tank system and the contaminated soils will prevent any further 
contamination of either the soil or the groundwater. 

The chemicals detected were primarily volatile organic solvents and some metals. 
Metal concentrations detected in the soils were compared to typical sandy soil 
and regional background concentrations to determine site-related contaminants. 
The four identified potential metals of concern are cadmium, chromium, lead, and 
barium. Cadmium, chromium, and lead are all possible hazardous substances that 
may be present in wastes expected from cleaning operations of metals used in 
aircraft. These may have been disposed of, along with the solvent wastes, into 
the tanks. Barium has been used as a lubricating oil additive and, therefore, 
also may have been present in the waste cleaning solvents. According to the 
literature for trace metals in the soils of the United States (Kabata-Pendias and 
Pendias, 1992; Shacklette and Boerngen, 1984), the chromium, lead, and barium 
concentrations observed are all within the normal background ranges. The maximum 
cadmium concentration is above the concentration range expected for background. 
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2.4 HUMAN AND ENVIRONMENTAL RECEPTORS. Hangar 1000 is part of the flightline ,/--- 
support and industrial services at NAS Jacksonville. The hangar services a large 
aircraft runway. The area surrounding the hangar and keyway is paved with 
concrete and asphalt. The keyway entrance has a tall, locked gate so that only 
employees requiring access are permitted to go into the keyway area. Currently, 
the human population potentially exposed to the contamination at Hangar 1000 is 
limited to base personnel assigned to Hangar 1000. There are no plans to close 
the base or discontinue flightline services near Hangar 1000. Under a reasonable 
future land use, the area is expected to remain a hangar, and industrial military 
operations involving aircraft service are expected to continue. Future receptors 
will continue to be base personnel assigned to activities in Hangar 1000. 

As discussed in Section 1.0, environmental receptors are not expected to be 
present in the vicinity of Hangar 1000. 

2.5 HEALTH AND ENVIRONMENTAL CRITERIA. The two media of concern at Hangar 1000 
are soil and groundwater. The purpose of this section is to identify any 
regulations, standards, or criteria that are potentially applicable or relevant 
to establishing action levels for closure of Hangar 1000. Applicability of the 
criteria to risk-based clean closure for current and future industrial land use 
is also addressed. 

Soils. There are no general Florida or USEPA Region IV standards for soil 
quality. Florida does have criteria applicable to petroleum-contaminated soils 
that have been remediated using thermal treatment. According to Chapter 17-775, 
Florida Administrative Code (FAC), these criteria "apply only to thermal 

:/I‘- 

treatment facilities and the contaminated soils which will be treated therein." 
The criteria are not applicable if soil may be classified as a hazardous waste 
or contains hazardous waste, i.e., the soil cannot be treated thermally if 
suspected of containing a hazardous waste. Hazardous wastes include soils 
containing volatile organic halogens. Appendix A (Table A-l) contains these 
thermal treatment soil criteria for reference. Although these criteria do not 
specifically apply because the tanks and soils potentially contain hazardous 
waste, they do provide guidance for soil levels that are considered "clean" under 
this State regulation. 

The expected future land use at this site is considered to be industrial. The 
proposed rule for Corrective Actions under RCRA developed by USEPA contains 
examples of concentrations meeting criteria for action levels (USEPA, 199Oc). 
These concentrations are based on an exposure assuming residential land use, 
long-term direct contact with soils, and soil ingestion by children. It is 
applicable to the conditions of unrestricted land use. For reference, the 
chemicals and the concentrations derived by USEPA under these assumptions, using 
toxicity data as of July 27, 1990, are given in Appendix B. 

USEPA Region III (USEPA, 1993a) has derived a set of risk-based media concentra- 
tions that may be used as a screening tool for Superfund sites. USEPA Region IV 
has previously accepted this screening approach. These concentrations are based 
on exposure to surface soil under residential or worker scenarios. Region III's 
risk-based concentrations for chemicals detectedinthe subsurface soil at Hangar 
1000 are summarized in Table A-2 and the entire USEPA memorandum is attached in /-- 
Appendix B. 
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Groundwater. The groundwater is expected to migrate slowly from the site and 
eventually enter the St. Johns River. Currently, the groundwater from the 
surficial aquifer under the site is not used for any purpose. Due to the nature 
of the industrial complex surrounding the site, it is unlikely that groundwater 
would be used in the future. However, if the groundwater were to be used in the 
future, it would probably be for industrial purposes. According to calculations 
presented in the SAR for estimating aquifer production rates, the amount of water 
expected to be produced by the shallow aquifer is less than 3 gallons per minute 
for a (j-inch diameter well (ABB-ES, 1992b). 

There are no published or promulgated criteria for industrial water use. FDER 
and USEPA consider situations where the only expected water use is industrial on 
a case by case basis. As previously indicated, no likely use, or at most limited 
industrial use only, is probable for the surficial aquifer at Hangar 1000. 
Despite the low probability of groundwater use as a drinking water source, the 
drinking water regulations and general regulations have been included for 
reference in the health and environmental criteria. 

Water Quality Standards for Florida are promulgated as Chapter 17-3, FAC. Part 
IV, Water Quality Criteria --Groundwater, provides classifications and standards 
for Florida groundwater. Groundwater in the surficial aquifer at Hangar 1000 
meets the classification G-II (Chapter 17-3.403, FAC). The Quality Standards for 
Class G-II waters are the minimum standards for all groundwaters (Chapter 
17-3-402, FAC). The primary and secondary drinking water quality standards are 
listed in Chapters 17-550.310 and17-550.320, FAC. The minimum standards require 
that no concentrations of deleterious or hazardous substances be present that 
represent a serious danger to public health or impair the beneficial use of 
adjacent waters. Florida's Primary Drinking Water Standards Maximum Contaminant 
Levels (MCLs) (Chapter 17-550.310, FAC, January 3, 1991) were reviewed and these 
concentrations for the chemicals detected in the groundwater at Hangar 1000 are 
listed in Appendix A, Table A-3. The current Federal Drinking Water Regulations 
andHealth Advisories (USEPA, May 1993); USEPA, 1993b) were also reviewed and the 
pertinent MCLs and Maximum Contaminant Level Goals (MCLGs) for the chemicals 
detected in the groundwater at Hangar 1000 are also listed in Appendix A, Table 
A-3. 

Consistent with the industrial land use at Hangar 1000, exposure to contaminated 
groundwater from the surficial aquifer is considered only for industrial use. 
In doing so, the groundwater is assumed to be used only in nonpotable applica- 
tions. 
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3.0 DEVELOPMENT OF TARGET CONCENTRATIONS 

This section describes the methodology and rationale for developing target 
concentrations of site-related chemicals of concern at Hangar 1000. These target 
concentrations provide adequate protection of both human health and the 
environment. They will be used to determine the need for and effectiveness of 
various remedial actions. Based on the results of the SAR (ABB-ES, 1992b), the 
media of concern at Hangar 1000 are soils and groundwater. Air is not considered 
a medium of concern because the contamination is limited to subsurface soils and 
the soils are effectively capped with asphalt and concrete. 

Soil and groundwater target concentrations are derived to provide a prescribed 
level of protection against potential exposures to site-related chemicals based 
on current and assumed future land use. By setting the total risk at a specified 
level and defining likely exposure conditions it is possible to derive target 
soil and groundwater concentrations. These concentrations are the proposed 
target soil and groundwater concentra,tions that are protective of human health. 

The following subsections describe the potentially exposed populations and 
current and assumed land uses at Hangar 1000 (Subsection 3.1) and toxicity 
information (Subsection 3.2) used to derive the risk-based target concentrations. 
These target concentrations are presented in Subsection 3.3. 

3.1 EXPOSURE ASSESSMENT. The objective of the exposure assessment is to 
estimate the type and magnitude of potential exposure to site-related chemicals. 
This section summarizes the site-related chemicals in each media, current and 
potential future land use, potentially exposed populations, and current and 
possible future exposure pathways. This information is combinedwith appropriate 

, toxicity information to develop risk-based target concentrations. 

The exposure assessment was developed based on current USEPA methodology and 
guidance (USEPA, 198913; 1991a; 1991b). These documents provide standard exposure 
scenarios and default values for many exposure parameters that were used in this 
exposure assessment. Values for site-specific exposure parameters, not included 
in these guidance documents, were selected using best professional judgment and 
knowledge of expected current and future land use at Hangar 1000. 

3.1.1 Identification of Site Contaminants A variety of halogenated and non- 
halogenated organic chemicals and metals were detected in the subsurface soils 
and groundwater at Hangar 1000. A discussion of the analytical results, nature, 
and magnitude of contamination at this site is presented in the SAR (ABB-ES, 
1992b). All chemicals detected in at least one sample, and not attributed to 
naturally occurring elements, were considered to be site related and evaluated 
in this exposure assessment. 

Although the maximum cadmium concentration (25.3 milligrams per kilogram [mg/kg]) 
is above the background concentration, it is less than the Chapter 17-775.400, 
FAC, clean soil criterion of 55 mg/kg. Of the metals, only cadmium exceeded the 
normal background ranges (Table 2-2). As noted in Section 2.5, these clean soil 
criteria do not apply to hazardous waste, but they do provide a basis for 
deciding if soil containing cadmium can be regarded as clean. Additionally, the 
maximum cadmium concentration is below the Region III worker soil ingestion 
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scenario screening concentration of 510 mg/kg (USEPA, 1992b) and below the RCRA ,/f-- 
action level of 40 mg/kg (USEPA, 199Oc). These soil concentrations are 
associated with a non-carcinogenic hazard index of 1.0 for industrial soil 
exposures. Cadmium soil concentrations detected are well below the hazard index 
of 1.0, which is the usual target for cleanups. (See Appendix B.) Therefore, 
cadmium is not considered a site contaminant and is not further evaluated in the 
HEA. 

None of the metals detected in groundwater were found at levels above Florida 
MCLs for each metal and, as such, were not included in the HEA. The remaining 
chemicals considered in the HEA are listed in Table 3-l. 

3.1.2 Routes of Exposure Hangar 1000 is part of the flightline support and 
industrial services at NAS Jacksonville. It is located south of the runways and 
adjacent to other flightline industrial facilities. The hangar is currently 
operational and services a large aircraft runway. The future land use is 
expected to remain the same. The site is entirely covered by asphalt and cement 
with no current or regularly scheduled maintenance activities that penetrate the 
surface. 

Groundwater in the surficialaquifer beneath Hangar 1000 is not used for domestic 
or potable purposes. It is not likely to be used in the future, because this 
area of the NAS is already serviced by wells tapping the Floridan aquifer. Also, 
as further discussed in Subsection 3.1.2.2, the surficial aquifer is capable of 
providing only minimal quantities of water. This factor precludes its practical 
use as,a water supply. 

Base employees assigned to Hangar 1000 are considered the potential receptors of 
contaminant exposure. However, given the industrial nature of the site, exposure 
is considered to be minimal and limited to possible future invasive maintenance 
or construction activities such as utility line installation or repairs. 
Therefore, based on current land use at Hangar 1000, there is no exposure to 
either subsurface soil or groundwater contaminants. 

Future potential exposure to residual contamination at Hangar 1000 is possible 
through four exposure pathways: (1) inhalation of both soil particulates and 
volatiles released from the soil, (2) incidental ingestion of soil, (3) dermal 
contact with subsurface soils, and (4) dermal contact with groundwater. USEPA 
has provided guidance for quantitatively evaluating these exposure pathways. The 
guidance and equations used to estimate contaminant intake for each exposure 
pathway are described in the following subsections. 

3.1.2.1 Exposure to Soils The potential for exposure to contaminated soils at 
this site is considered to be minimal. The entire site is covered with asphalt 
and cement, and employee activities do not involve contact with subsurface soils. 
Because site activities will be related to aircraft maintenance, it is unlikely 
that the asphalt or cement would ever be removed. The only reasonable future 
exposure to subsurface contaminants is a result of invasive activities such as 
utility construction, maintenance, or repair. The most likely future maximum 
exposure conditions at this site may occur as a result of the following action. 

. An employee excavating within the Hangar 1000 area is exposed to /--- 
subsurface soil contaminants through incidental ingestion of the soil, 
dermal contact with the soil, or inhalation of contaminated soilparti- 
cles and volatiles released from the soil. Because exposure is limited 
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Table 3-l 
Maximum Concentrations in Soil and Groundwater of 

Site-related Chemicals in the Health and Environmental Assessment (HEA) 

Health and Environmental Assessment 
Hangar 1000 

NAS Jacksonville, Florida 

Maximum Concentration Source 

Groundwater organics 

Acetone 

Di-n-butylphthalate 

Chloroform 

1 ,I -Dichloroethane 

1-l -Dichloroethene 

cis,trans-1,2Dichloroethene 

Tetrachloroethene 

1 ,l ,l -Trichloroethane 

Trichloroethene 

Soil organics 

Acetone 

bis(2-Ethylhexyl)phthalate 

Carbon tetrachloride 

1 ,l -Dichloroethane 

1 ,l -Dichloroethene 

Ethylbenzene 

Methylene chloride 

Naphthalene 

Tetrachloroethene 

Toluene 

1 ,l ,l -Trichloroethane 

Trichloroethene 

Trichlorotrifiuoroethane 

Xvlenes (mixed) 

dus/a 
15 

1 

14 

51 

43 

43 

7 

330 

320 

ha/W 
5,200 

955 

18 

1,850 

1,883 

2,000 

2,000 

1,040 

31,450 

11,350 

52,000 

6,300 

783 

14.750 

(w/J 1 
0.015 A 

0.001 A 

0.014 A 

0.051 A 

0.043 A 

0.043 A 

0.007 

0.330 

0.320 

(w/W 

A 

A 

A 

5.2 ” A 

0.955 G 

0.018 A 

1.850 G 

1.883 

2.000 

2.000 

1.040 

31.450 

11.350 

52.000 

6.300 

0.783 

14.750 G 
Notes: M/P = micrograms per liter. 

mg/& = milligrams per liter, 
&kg = micrograms per kilogram. 
mg/kg = milligrams per kilogram. 
A = maximum concentration derived from ABB-ES samples. 
G = maximum concentration derived from Garver + Garver samples. 
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to excavation and repair work, a 30-day exposure frequency (i.e., 5 
days per week for 6 weeks) is assumed. 

jr""? 

The assumptions used to evaluate inhalation, ingestion, and dermal contact to 
subsurface soils, as well as inhalation of volatiles released from soils, are 
consistent with recent USEPA guidance (USEPA, 1991a; 1991b). The equations used 
to estimate soil target chemical concentrations are presented in Table 3-2. 
Values for each parameter are presented in Table 3-3 with the appropriate 
reference. It should be noted that these equations assume that every exposure 
is to the most highly contaminated soils, i.e., 100 percent of the daily intake 
of the results from exposure to these soils. No adjustment to the frequency of 
contact has been made to account for the portion of the site that is not 
contaminated. Therefore, these equations represent the upper-bound or most 
conservative estimate of exposure, and the actual exposure is likely to be much 
less. 

3.1.2.2 Exposure to Groundwater There is no current exposure to groundwater 
from the surficial aquifer. In addition, future use of groundwater is considered 
highly unlikely because of the very low water yield characteristics of the 
surficial aquifer. A single 6-inch diameter well, with 10 feet of drawdown, 
would produce a sustained water yield of less than 3 gallons per minute 
(calculations based on the Theis equation as referenced in the SAR using a 
transmissivity of 374 gallons per day per foot, a storativity of 0.25, and a 
pumping duration of 30 days) (ABB-ES, 1992b). Based on these values, the 
surficial aquifer does not have sufficient capacity to support a production well 
for practical industrial water use, even if multiple wells were used. 

r- 
If the aquifer were put to limited use, however, it is possible that human 
contact with groundwater could occur if the groundwater were to be used for a 
purposes, such as for wash water, The following reasonable maximum likely 
exposure scenario was developed to address this potential pathway. 

. A long-term employee is exposed to contaminated groundwater while 
washing his hands or other objects. The assumed contact occurs four 
times per day with each washing episode lasting 5 minutes. The total 
contact time with the contaminated groundwater is 20 minutes per day. 

The USEPA has provided guidance for quantitatively evaluating this exposure 
pathway. The amount of a chemical absorbed via dermal contact with contaminated 
groundwater is a function of the skin surface area, chemical-specific dermal 
permeability constant, and the chemical concentration in water. The equation 
used to estimate groundwater target concentration from this route of exposure is 
presented in Table 3-2. Values for each exposure parameter are presented in 
Table 3-3. Soil-to-air volatilization factors calculated for volatile chemicals 
and the chemical-specific physical constants used are presented in Table 3-4. 

3.2 TOXICITY ASSESSMENT. This toxicity assessment provides information 
regarding the potential for a specific contaminant to cause adverse effects in 
humans. It also characterizes the relationship between the dose of that chemical 
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Table 3-2 
Equations Used To Calculate Soil and Groundwater Target Concentrations 

Health and Environmental Assessment 
Hangar 1Mw) 

NAS Jacksonville, florida 

ioil target concentratione based upon carcinogenic effects: 

c = TRxBWxATX365 days/year 
soil 

EFxEDx[ (SF,X10-6X (IR,,il+(SAXAFxABS)) +(SFiXIR,irX(~~+~F)) 1 

vhere, 
Cd 
TR 

ABS 
k4 
SF: 
IRl, 
VF 
PEF 

target chemical soil concentration (mg/kg), 
target excess individual lifetime cancer risk (unitless), 
body weight (kg), 
averaging time (yr), 
exposure frequency (days/yr), 
exposure duration (yr), 
oral cancer slope factor (mg/kg/day)-‘, 
conversion factor (10” kg/mg), 
exposed skin surface area (cm*), 
soil adherence factor (mg/cm’), 
skin absorption (%), 
soil ingestion rate (mg/day), 
inhalation cancer slope factor (mg/kg/day)‘, 
worker inhalation (m /day), 
soil to air volatilization factor, and 
particulate emission factor. 

Soil target concentrations based upon non-carcinogenic effects: 

c soil = 
THIxBWxATx365 days/year 

EFXEDX[((~)X~O~~X(IR~~~~+(SAXA~S)~)+(I-XIR,~~X(~+~~~~I 
0 RfDi 

vhere, 
C, target chemical soil concentration (mg/kg), 
THI total hazard index (unitless), 
BW body weight (kg), . 
AT averaging time (yr), 
EF exposure frequency (days/yr), 
ED exposure duration (yr), 
RD, oral reference dose (mg/kg), 
CF conversion factor (lo” kg/mg), 
SA exposed skin surface area (cm2), 
AF soil adherence factor (mg/cm2), 
ABS skin absorption (%), 
lR,.,i, soil ingestion rate (mg/day), 
RfDi inhalation reference dose (mg/kg), 
Isi, worker inhalation (ma/day), 
VF soil to air volatilization factor, and 
PEF particulate emission factor. 

See notes at end of table. 
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Table 3-2 (Continued) 
Equations Used To Calculate Soil and Groundwater Target Concentrations 

Health and Environmental Assessment 
Hangar 1000 

NAS Jacksonville, Florida 

Soil to air volatilization factors: 

1 
vF=LSxVxDH, (3.14xaxT) -5 

A (2~D,~xExK,,xlO-~kq/g) 

D,~xE 
a(cm2's) = E+(p,) (l-E)/K,, 

where, 
VF volatilization factor (ma/kg), 
LS length of side of contaminated Area (m), 
V wind Speed in mixing zone (m/s), 
DH diffusion height (m), 
A 
0, 

area of contamination (cm2), 
effective diffusivity (cm /s), 

k. 
true soil porosity (unitless), 
soil to air partition coefficient (g soil/cm3 air), 

Y 
true soil density or particulate density (g/cm3), and 
exposure interval (s). 

Water target concentrations based upon carcinogenic effects: 

C 
wdter= 

TRxBWxATx365 days/year 
EFxEDxETx [SF,] xPCxlO-6xSA 

where, 
C VdV target chemical water concentration h/e), 
TR target excess individual lifetime cancer risk (unitless), 
BW body,weight (kg), 
AT averaging time (yr), 
EF exposure frequency (days/yr), 
ED exposure duration (yr), 
ET exposure time (min/day), 
SFo oral cancer slope factor (mg/kg/day)“, 
CF conversion factor (IO-’ mg - l/m * Cm3), 
SA exposed skin surface area (cm*), and 
PC chemical specific dermal permeability constant (cm/hr). 

See notes at end of table. 
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Table 3-2 (Continued) 
Equations Used To Calculate Soil and Groundwater Target Concentrations 

Health and Environmental Assessment 
Hangar 1000 

NAS Jacksonville, Plorida 

Water target concentrations based upon non-carcinogenic effects: 

c = lXIxBWxATx36 5 days/year 
water 

EFxEDxETx[& xPCxlO-6xSA 
0 

where, 
C WS1V target chemical water concentration h/t), 
THI target hazard index (unitless), 

body weight (kg), 
averaging time (yr), 
exposure frequency (days/yr), 
exposure duration (yr), 
exposure time (min/day), 
oral reference dose (mg/kg/day), 
conversion factor (lOa mg l t/pg l cm3), 
exposed skin surface area (cm2), and 
chemical specific dermal permeability constant (cm/hr). 

Notes: mg/kg = milligrams per kilogram. 
kg = kilogram. 
yr = year. 
daysjyr = days per year. 
mglkg/day = per milligram per kilogram per day. 
10 kg/mg = 1x10’* kilograms per milligram. 
cm2 = square centimeters. 
mg/cm* = milligrams per square centimeter. 
% = percent. 
mg/day = milligrams per day. 
m /day = cubic meters per day. 
mg*t/m*cm’= milligram l liters per microgram 

m3/kg = cubic meters per kilogram. 
m = meters. 
m/s = meters per second. 
om2/s = square centimeters per second. 
g soil/cm3 air = grams of soil per cubic centimeter 

of air. 
g/cm3 = grams per cubic centimeter. 
s = seconds. 
pg/t = micrograms per liter. 
min/day = minutes per day. 
om/hr = centimeters per hour. 

. cubic centimeters. 
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Table 3-3 
Exposure Parameters Used to Calculate Soil or Groundwater Target Concentrations 

Health and Environmental Assessment 
Hangar 1000 

NAS Jacksonville, Florida 

Exposure 
Pathway Definition (units) Value Used in Calculations Reference 

Gil Target chemical concentra- Chemical specific 
tion in soil. 

TR Target excess individual life- lo*. 
time cancer risk (unitless). 

USEPA, 1991 b 

BW Body weight (kg) 70 kg USEPA, 1991 b 

AT Averaging time (yr) 70 yrs for carcinogens, 0.822 yrs for USEPA, 1991 b 
non-carcinogens in soil, 25 yrs for 
noncarcinogens in groundwater. 

EF Exposure frequency 
Wshr). 

30 days for soil, 250 days per year for 
groundwater. 

Assumption 

ET Exposure time for ground- 0.33 hour per day 
water. 

Assumption 

ED Exposure duration (yr) 1 yr for soil, 25 years for groundwater Assumption 

SF, Oral cancer slope factor 
OWWay)-‘. 

Chemical specific IRIS, 1993b 

CF Conversion factor (10” kg/w) 

SA Exposed skin surface area 
(cm’). 

2,000 cm* for soil, 820 Cm* for groundwater USEPA, 1991 b 

4F Soil adherence factor 
@w/cm’). 

3.5 mg/cm2 USEPA, 1991b 

ABS Skin absorption (%) 10% for organics, 1% for inorganics FDER, 1991 

R4l Soil ingestion rate (mg/day) 480 mg/day USEPA, 1991 b 

SF, Inhalation cancer slope 
factor (mg/kg/day)“. 

Chemical specific HEAST, 1993c 

ISi, Worker inhalation (m3/day) 2.5 m”/hr USEPA, 1991 b 

VF Soil to air volatilization USEPA, 1991b 
factor. 

Chemical specific 

PEF Particulate emission factor Chemical specific USEPA, IQQlb 

THI Total hazard index 1 USEPA, 1991 b 

WDO Oral reference dose 
OWkg). 

Chemical specific IRIS, 1993b 

RfD, Inhalation reference dose Chemical specific HEAST, 1993c 
@w/kg). 

LS Length of side of contami- 10 m 
nated area (mm). 

Assumption 

See notes at end of table. 

P 
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Table 3-3 (Continued) 
Exposure Parameters Used to Calculate Soil or Groundwater Target Concentrations 

Health and Environmental Assessment 
Hangar loo0 

NAS Jacksonville, Rorida 

Exposure 
Pathway Definition (units) Value Used in Calculations Reference 

v Wrnd speed in mixing zone 2.25 m/s USEPA, 1991 b 
NVs). 

DH Diffusion height (m) 2m USEPA, 1991 b 

A Area of contamination (cm’) 306,ooO cm’ Assumption 

hi Effective diff usivity (cm’/s) Chemical specific or Di x @33 USEPA, 1988 

E True soil porosity (unitless) 0.35 USEPA, 1991 b 

Y. Soil-to-air partition coefficient 
(g soil/cm3 air). 

Chemical specific or (H/K.,) x 41 USEPA, 1988b 

True soil density or particu- 
late density (g/cm”). 

2.65 g/cm3 USEPA, 1991 b 

T 

Di 

H 

Exposure interval (s). 

Molecular diffusivity (cm’/s) 

Henry’s law constant 
(atm-m3/mol). 

7.9x10* s 

Chemical specific 

Chemical specific 

USEPA, 199t b 

USEPA, 1986 

USEPA, 1986 

Soil to water partition coeffi- 
cient (cm”/g). 

Chemical specific or K, x OC USEPA, 

Organic carbon partition 
coefficient (cm’/g). 

Chemical specific USEPA, 1986 

Organic carbon content of 
soil. 

2% USEPA, 1991 

Chemical specific permeabil- Chemical specific 
ity constant (cm/hr). 

Notes: kg = kilograms, 
yr = year. 
dayfyr = days per year. 
mg/kg/day = milligrams per kilogram per day. 
cm = square centimeters, 

mg/kg = milligrams per kilogram. 
m = meters 
m/s = meters per second. 
cm’/s = square centimeters per second. 

mg/cm’ = milligrams per square centimeter. 
g soil/cm3 air = grams of soil per cubic centimeter of air. 
s = seconds. 

% = percent. 
m$j/day = milligrams per day. 

atm-m3/mol = atmospheres-cubic meters per mole. 

m /day = cubic meters per day. 
cm3/g = cubic centimeters per gram. 

USEPA = U.S. Environmental Protection Agency. 
cm/hr = centimeters per hour. 
HEAST = Health Effects Assessment Summary Tables. 

FDER = Florida Department of Environmental Regulation. IRIS = Integrated Risk Information System. 
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Table 3-4 
Chemical-Specific Data for Volatile Chemicals 

Health and Environmental Assessment 
Hangar 1000 

NAS Jacksonville, Florida 

CAS # Chemical Name 0 
@m*/s) 

Dd 
@-Ws) 

H L Kd 
(atm .m3/mol) (cm%) @m*/g) (g soil>ma air) .n.jl__ (kgk*) 

67-641 

71-43-2 

Acetone 

Benzene 

0.10616 0.07508 2.06~10-~ 2.2 4.4x1U2 1.9x10-2 4.43x1o+4 

0.08969 0.06343 5.59x10” 83 1.7x1o+o 1.4x10“ 177x10+ 

56-23-5 

67-66-3 

75-34-3 

107-06-2 

75-35-4 

540-59-O 

540-59-O 

W-41-4 

75-09-2 

78-93-3 

127-18-4 

108-88-3 

71-55-6 

79-01-6 

Carbon tetrachloride 

Chloroform 

1,l -Dichloroethane 

1 ,BDichloroethane 

1 ,l-Dichloroethene 

1,2-Dichloroethene (ois) 

1,2-Dichloroethene (trans) 

Ethylbenzene 

Methylene chloride 

Methyl ethyl ketone 

Tetrachloroethene 

Toluene 

1 ,I ,l-Trichloroethane 

Trichloroethene 

0.08209 

0.09130 

0.09174 

0.09174 

0.09387 

0.09387 

0.09387 

0.07310 

0.10518 

0.09212 

0.07626 

0.06063 

0.08204 

0.08359 

0.05805 2.41~10.~ 110 2.2x1o+O 4.5x10-l 9.98x1o+3 

0.06457 2.87~10.~ 31 62x16’ 1.9x10-1 1.49x10+4 

0.06488 4.31xW 30 6.0x1 0-l 2.9x10-’ 1.18x10+’ 

0.06486 

0.06638 

0.06638 

0.06638 

0.05170 

0.07439 

0.06515 

0.05393 

0.05702 

0.05802 

0.05912 

9.78x1 0.’ 14 2.8~10” 

3.4ox1o-2 65 1.3x1o+O 

7.58~10~~ 49 9.8x10-l 

6.56~10~~ 59 1.2x1o+o 

6.43~10” 1,100 22x10+ 

2.03~10’~ 8.8 1.8~10” 

4.40x10-2 4.5 9.0x10-2 

2.59x1o-2 364 7.3x1o+O 

6.73~10” 300 6.0~10” 

1.44x162 152 3.ox1o+O 

9.1ox1o’3 126 2.5x10+’ 

1*4x10-’ 

1.1x1o+o 

32x10” 

2.3x10-l 

12x192 

4.7x10” 

2.0x10+1 

1.5x10“ 

4.6~10” 

1.9x19’ 

1.5x10-1 

1.72x10+4 

5.72x1o+3 

1.12x10+4 

1.34x10+’ 

6.76x10+’ 

8.58~10+~ 

6.54~10+~ 

1.87x10+’ 

3.27x10+’ 

1.56x10+’ 

1.77x10+4 

76-13-1 Trichlorotrifluoroethane 0.06721 0.04753 5.26~19’ 372 7.4x1o+o 2.9x1o+o 3.6Ox1g+3 

1330-20-7 Vinyl chloride 0.11048 0.07813 8.19x1U2 57 1.1x10+* 2.9x1o+O 2.78~10+~ 

75-o l-4 Xylenes (mixed) 0.07378 0.05218 7.04x1 0.” 240 4.8x10+’ 6.0~10‘~ 299x10+’ 

Notes: Di = molecular diffusivity. 
Dti = effective diffusivity. 

,’ cm2/s = square centimeters per second. 
atm .ms/mol = atmosphere .cubic meters per mole. 

H = Henry’s law constant. cm3/g = cubic centimeters per gram. 
KO. = organic carbon partition coefficient. g soil/cm3 air = gram of soil per cubic centimeter of air. 
Kd = soil-to-water partition coefficient. kg/m3 = kilograms per cubic meter. 
y, = soil-to-air partition coefficient. 
VF = volatilization factor. 



~ and the incidence of adverse health effects in the exposed population. The 
purpose of this assessment was to identify, for each chemical, a dose-response 
value that can be used to quantitatively evaluate the potential health risks as 
a function of exposure. These values will be used, in conjunction with the 
exposure information presented in Section 3.1, to develop target concentrations. 

Separate toxicity assessments were.conductedfor carcinogenic andnoncarcinogenic 
effects. USEPA has derived cancer slope factors (CSFs) and Reference Doses 
(RfDs) to evaluate carcinogenic and noncarcinogenic risks, respectively. The 
definitions of CSFs and RfDs, as stated in USEPA guidance, are as follows. 

. ,The CSF is a plausible upper bound estimate of the probability of a 
response per unit intake of a chemical over a lifetime. The CSF is 
used to estimate anupper-bound probability of an individual developing 
cancer as a result of a lifetime exposure to a particular concentration 
of a potential carcinogen (USEPA, 1989a). 

. The chronic RfD is an estimate (with uncertainty spanning perhaps an 
order of magnitude or greater) of a daily exposure concentration for 
the human population, including sensitive subpopulations, that is 
likely to be without an appreciable risk of deleterious effects during 
a lifetime. Chronic RfDs, are specifically developed to be protective 
from long-term exposure to a compound (as a Superfund program guide- 
line, 7 years to lifetime) (USEPA, 1989a). 

Two sources of toxicity and dose-response information were used in this risk 
assessment: the IntegratedRisk Information System (IRIS) and the Health Effects 
Assessment Summary Tables (HEAST) (USEPA, 1993c; 1993d). IRIS contains 
descriptive and quantitative toxicity information and is considered to be the 
most authoritative source of verified USEPA dose-response values. IRIS is the 
preferred source of toxicity information, including slope factors and reference 
doses, for supporting risk assessments (USEPA, 1989a). Information contained in 
IRIS supersedes all other sources of information, and only when information was 
not available in IRIS was the HEAST consulted. Toxicity information was obtained 
from the IRIS database in March and April 1992. 

The HEAST is prepared quarterly by USEPA's Environmental Criteria and Assessment 
Office, with input from the Office of Solid Waste's Technical Assessment Branch. 
This document provides information on chemicals commonly found at both 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
and RCRA sites. HEAST summarizes interim and.verified slope factors and RfDs, 
as well as additional toxicity information for specific chemicals. 

These toxicity data are combined with exposure information to estimate risk. 
Carcinogenic risks are determined by multiplying the exposure dose for each 
carcinogen by its CSF. Multiplication by the CSF converts the estimated daily 
intake of a chemical, averaged over a lifetime of exposure, into an estimated 
incremental risk of an individual developing cancer. CSFs used in these 
calculations are often the upper 95th percentile confidence limits of the slope 
factors generated from the experimental data. As such, the cancer risk estimates 
presented in this subsection are upper-bound estimates of risk. The "true risk" 
of an individual developing cancer as a result of exposure at the estimated 
dosage is likely to be less than the cancer risk estimate (USEPA, 1989a). 
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Noncarcinogenic risks are not expressed as a probability of an adverse effect - 
occurring in an individual. Instead, noncarcinogenic risks are estimated by 
dividing the estimated exposure dose' for each noncarcinogen by the appropriate 
reference dose. The resulting ratio for each chemical is called a Hazard Index 
WI). 

Based on USEPA guidance (USEPA, 1989a), the target HI for noncarcinogenic 
compounds is 1.0. If the HI is less than or equal to 1.0, no adverse health 
effects are anticipated from the predicted exposure dose. If the HI is greater 
than 1.0, the predicted exposure dose could potentially cause adverse health 
effects. However, this determination is imprecise, because the derivation of 
dose-response values (e.g., RfDs) involves the use of multiple uncertainty 
factors. 

The toxicity values for the site contaminants and related chemicals are presented 
in Table 3-5. This table includes the toxic effects and weight-of-evidence, 
associated with the available information. 

3.3 ESTIMATION OF TARGET CONCENTRATIONS. The target concentrations for Hangar 
1000 are based on achieving a residual risk level of lo-" (i.e., 1 in 1 million) 
for carcinogenic compounds and an HI of 1.0 for noncarcinogenic compounds. These 
criteria are consistent with the USEPA guidance for RFIs and USEPA risk 
assessment guidance (USEPA 1989a; 1989d; 1991a; 1991b). The target concentra- 
tions also assume likely future land use and exposure scenarios as described in 
Section 3.1. Some of the contaminants detected at Hangar 1000 are known to be 
frequently associated with other compounds that were not detected in pervious 
sampling. Other detected contaminants, such as chlorinated volatile organic 
compounds, can degrade in soil, generating other compounds of ehe same class that 
were not detected at Hangar 1000. To address the possibility of encountering 
such compounds during remediation, target soil and groundwater concentrations 
were developed for an expanded list of contaminants, including additional 
chemicals not actually detected at Hangar 1000. The soil and groundwater target 
concentrations are presented in the following subsections. 

/-- \ 

3.3.1 Soil Soil target concentrations derived that meet the appropriate risk 
criteria, assuming the industrial exposure previously described, were calculated 
and are presented in Table 3-6. For the site contaminants, these target 
concentrations range from 66 mg/kg to concentrations greater than 100 percent 
(1,900,OOO mg/kg). The higher soil target concentrations result from the 
expected low frequency andmagnitude of exposure and the low toxicities exhibited 
by several chemicals (i.e., acetone, toluene, and trichlorotrifluoroethane). 

The calculation of target soil and groundwater concentrations for lead is 
complicated by the lack of toxicity values and the ubiquity of lead in the 
environment. The USEPA has not developed toxicity values for lead. Most 
chemicals display a threshold dose below which toxic effects are not observed. 
Lead, however, has neurotoxic effects at doses so low that no threshold has been 
identified. Although lead is classified as a class B2 probable human carcinogen, 
no cancer slope factor has been developed. Therefore, there are no toxicity 
values available to support calculation of target concentrations. 

/- 
Another difficulty arises from the ubiquity of lead in the environment. The 
standard risk assessment methodology assumes that all of a contaminant dose 
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Table 3-5 
Toxicity Values and Chemical-Specific Data 

Used in Calculating Target Soil and Groundwater Concentrations 

Health and Environmental Assessment 
Hangar 1000 

NAS Jacksonville, Florida 

WOE Oral CSF 
Chronic Chronic Permeability Volatilization 

CAS No. Chemical Name Inhalation CSF 
Class 1 /(w/kg .day) W-w/kg -day) 

Oral RfD Inhalation WD Constant Factor 
@w/kg %‘) (w/kg -day) (cm/W Wm3) 

67-64-l Acetone D 1x10.’ 1.ox1o’3 4.43x10+4 

7440-39-3 Barium 5xw 8.0~10~ 

71-43-2 Benzene A 2.9x10-2 2.9x1o-2 2.1x10’* 1.77x10+’ 

117-81-7 bis(2-Ethyfhexyf)phthafate B2 1.4x10’* 2x19* 3.3x10’* 

7440-43-g Cadmium Bl 5x10” 8.0~10~ 

56-23-5 Carbon tetrachforide 82 1.3x10” 5.3x10‘* 7x19’ 2.2x10-* 9.98x10+’ 

67-66-3 Chloroform 82 6.1~10’~ 8.1~16 1x10-* 8.9x10’ 1.49x10+4 

18540-29-9 Chromium (as VI) A 5xw 8.0x10-’ 

106-44-5 Cresof (as para) C 5X10-3 1.0x10‘* 

75-34-3 1 ,l-Diohforoethane C 1x10-l 1x10” 8.9x1 O5 1.18x10+’ 

107-06-2 1 ,P-Dichforoethane B2 9.1x10-* 9.1x10’* 5.0x10-3 1.72x10+’ 

75-35-4 1,l -Dichforoethene C 6.0x10-l 1.2x1o+o 9Xlr13 1.6x10-* 5.72x10t3 

540-59-O 1,2-Dichforoethene (mixed) D 9x1o-3 1.0x10’* 1.12x10+’ 

105-67-g 2,4-Dimethyfphenof ’ 2x10-* 1.5x10-* 

84-74-2 Di-N-butyf phthafate 1x10“ 3.3x10’* 

100-41-4 Ethylbenzene D 1x10“ 7.4x10’* 6.76x10+’ 

7439-92-l Lead 82 8.0x10-’ 

78-93-3 Methyl ethyl ketone D 6x10” 1 .1x1o-3 6.54x10+* 

75-09-2 Methyfene chloride 82 7.5x105 6x10‘* 4.5x10-s 8.58~10+~ 

91-20-3 Naphthafene D 4x10’* 6.9x10’* 

108-95-2 Phenol D 6x10-l 5.5x1U3 

1336-36-3 Pofychforinated biphenyfs 82 7.7x1o+o 1.3x1o+O 

127-18-4 Tetrachforoethene B2 5.1x10-2 1X10-2 4.8x10-* 1.87x10+4 

See notes at end of table. 
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Table 3-5 (Continued) 
Toxicity Values and Chemical-Specific Data 

Used in Calculating Target Soil and Groundwater Concentrations 

Health and Environmental Assessment 
Hangar 1000 

NAS Jacksonville, Florida 

CAS No. Chemical Name WOE 
Class 

Oral CSF 
1 /@w/kg .dw) 

Inhalation CSF 
1 /(w/kg *day) 

Chronic 
Oral BfD 

(w/kg -day) 

Chronic 
Inhalation WD 
@u/kg .day) 

Permeability 
Constant 
@m/W 

Volatilization 
Factor 

(kg/m31 
67-64-l Acetone D 1x10” l.ox1o-3 4.43x10+4 

7440-39-3 Barium 5x10’2 8.0~10’~ 

71-43-2 Benzene A 2.9x10-2 2.9x10-* 2.1x10-2 1.77x10+4 

117-81-7 bis(2-Ethylhexyl)phthalate 82 1.4x10-* 2x10-2 3.3x10-* 

7440-43-g Cadmium Bl 5x10-4 8.0~10~ 

56-23-5 Carbon tetrachloride 82 1.3x10-1 5.3x10-2 7x1o-4 2.2x10-2 9.98x1O+3 

67-66-3 Chloroform 82 6.1~10‘~ 8.1x10-* 1x10* 8.9x1O-3 1.49x10+4 

18540-29-9 Chromium (as VI) A 5x10” 8.0x10’* 

106-44-5 Cresol (as para) C 5x10-3 1.0x10* 

75-34-3 1 ,I-Dichloroethane C 1x10” 1x10” 8.9xlO-3 1.18x10+’ 

107-06-2 1,2-Dichloroethane 82 9.1x10’* 9*1x10-* 5.0x10-s 1.72x10+4 

76-35-4 l,l-Dichloroethene C 6.0x10-l 1.2x1o+o 9x10” 1.8~10~ 5.72x10+3 

540-59-O 1,BDichloroethene (mixed) D 9x10’3 1.0x10’* . . 1.12x1o+4 

105-87-g 2,CDimethylphenol 2x10-* 1.5x10-2 

84-74-2 Di-N-butyl phthalate 1x10-1 3.3x10-2 

100-41-4 Ethylbenzene D 1x10” 7.4x19* 6.78x10+’ 

7439-92-l Lead B2 8.0~10~ 

78-933 Methyl ethyl ketone D 6x10” 1.1x10-3 6.54x10+’ 

75-09-2 Methylene chloride B2 7.5x10-3 6x10’* 4.5x10-3 8.58~10~~ 

91-20-3 Naphthalene D 4x10-* 6.9x10-’ 

108-95-2 Phenol D 6x10-l 5.5X10-3 

1336-36-3 Polychlorinated biphenyls 82 7.7x10+0 1.3x10+0 

127-l 8-4 Tetrachloroethene 82 5.1x10’* 1x10'* 4.8x10-* 1.87~10~~ 



Table 3-5 (Continued) 
Toxicity Values and Chemical-Specific Data 

Used in Calculating Target Soil and Groundwater Concentrations 

Health and Environmental Assessment 
Hangar 1000 

NAS Jacksonville, Florida 

CAS No. Chemical Name 
WOE 
Class 

Oral CSF 
Vbw/kg~W) 

Inhalation GSF 
Chronic Chronic Permeability Volatilization 

l/(w/kg~dw) 
Oral RfD Inhalation RD Constant Factor 

b-w/kg .day) (w/kg ,dayl (cm/W b/m3) 

108-88-3 Toluene D 2x10’ 4.5x10-* 3.27~10+~ 

71-55-6 l,l,l-Trichloroethane D 9~10~ 3x10-l 1.7x10-2 1.56~10+~ 

79-01-6 Trichloroethene 82 1.1x10-* 1.6x10’* 1.77x1o+4 

76-13-I Trichlorotrifluoroethane 3x10+’ 8.0~10” 3.60~10+~ 

75-01-4 Vinyl chloride A 1.9~10+~ 3.0x10“ 7.5x1Q3 2.78~10+~ 

1330-20-7 Xylenes (mixed) D 2x10+0 8.0x10-* 2.99x10+’ 

Notes: WOE = Weight of evidence classification with respect to carcinogenicity. 

A = known human carcinogen. 
61 = probable human carcinogen, limited human data. 
82 = probable human carcinogen, inadequate or no human data. 
C = possible human carcinogen. 
D = not classifiable as human carcinogen. 

CSF = cancer slope factor. 
RfD = Reference Dose. 
l/(mg/kg.day) = per (milligrams per kilogram of body weight per day). 
mg/kg *day = milligrams per kilogram of body weight per day. 
cm/hr = centimeters per hour. 
kg/m3 = kilograms per cubic meter. 

Toxicity values obtained on November 23, 1993 from database updated October 6, 1993 and database updated July 19, 1993. 
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Table 3-6 
Target Soil Concentrations, Worker-Industrial Land Use 

Health and Environmental Assessment 
Hangar 1000 

NAS Jacksonville, florida 

CAS No. Chemical Name 

Maximum 
Detected Soil 
Concentration 

@w/kg) 

Final Target 
Soil Concentra- 
tion (mg/kg) 

Target Soil Target Soil 
Concentration Concentration 

Based on 1x10” Based on Hazard 
Cancer Risk Index = 1 

&w/W &w/W 

87-64-l Acetone 5.2 

7440-39-3 Barium 22.2 

71-43-2 Benzene ND 

117-81-7 bis(2-Ethylhexyl)phthalate 0.955 

7440-43-Q Cadmium 25.3 

56-23-5 Carbon tetrachloride 0.018 

67-66-3 Chloroform ND 

18540-29-Q Chromium 14.1 

106-44-5 

75-34-3 

107-06-2 

75-35-4 

540-59-O 

105-67-Q 

84-74-2 

100-41-4 

7439-92-1 

78-93-3 

75-09-2 

91-20-3 

108-952 

1336-36-3 

127-18-4 

108-88-3 

71-55-6 

79-01-6 

78-131 

75-01-4 

Cresol (as para) 

l,l-Dichloroethane 

1 ,BDichloroethane 

1 ,l-Dichloroethene 

1,2-Dichloroethene 
(mixed) 

2,4-Dimethylphenol 

Di-N-butyl phthalate 

Ethylbenzene 

Lead 

Methyl ethyl ketone 

Methylene chloride 

Naphthalene 

Phenol 

Polychlorinated biphenyls 

Tetrachloroethene 

Toluene 

1 ,l,l-Trichloroethane 

Trichloroethene 

Trichlorotrifluoroethane 

Vinyl chloride 

Xylenes (mixed) 

ND 

1.85 

ND 

1.883 

ND 

ND 1,200 

ND 5,900 

2.0 5,900 

27.0 ‘500 

ND 36,000 

2.0 3,600 

1.04 2,400 

ND 36,ooo 

ND 6.6 

31.45 600 

11.35 12,000 

52.0 5,300 

6.3 4,600 

0.783 1,8W,OOO 

ND 24 

14.75 120,000 1330-20-7 

5,900 

3,000 

1,600 

1,200 

30 

42 

600 

300 
(as WI 

300 

5,900 

490 

48 

530 

1,600 

3,800 

360 

2,900 

490 

48 

6,700 

6.6 

990 

4,600 

24 

5,900 

3,000 

1,200 

30 

42 

6W 

300 
(as VI) 

300 

5,900 

530 

530 

1,200 

5,900 

5,900 

36,000 

3,600 

2,400 

36,000 

600 

12,000 

5.300 

1,8W,OOO 

120,000 

’ Lower lead cleanup level recommended in Office of Solid Waste and Emergency Response (OSWER) Directive No. 
9355.4-02 (USEPA, 1989e). 

Notes: 1x10-’ = one in a million, 
mg/kg = milligrams of chemical per kilogram of soil. 
ND = not detected in any of the samples taken at Hangar 1000. /--I\ 
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originates from the contaminated site. Calculating the contaminant dose received 
from the site allows estimation of the total risks due to that contaminant. 
Because the human receptors will take in lead from other sources, such as air 
pollution and public water supplies, the extra dosage of lead from site 
contamination might increase the total dosage to an unacceptable level. A 
reduction in target lead concentrations may be justified to limit the risks 
incurred by any individual receptor. 

The USEPAhas developed a recommendation for target soil levels for lead cleanups 
under CERCLA. This recommendation is for levels of 500 to 1,000 mg/kg lead in 
soils (USEPA, 1989e). The lower level recommendedhas been adopted as the target 
soil concentration for this HEA. 

None of the soil contaminants at Hangar 1000 were detected in excess of their 
respective target concentrations. Therefore, remedial actions are not necessary 
to protect future workers from exposure to soils at this site. 

3.3.2 Groundwater Groundwater target concentrations derived to achieve the 
appropriate risk criteria were calculated and are presented in Table 3-7. These 
concentrations range from0.00011milligrams per liter (mg/R) to 14,000,OOO mg/R. 
The relatively high concentrations derived for this route of exposure are a 
result of the low magnitude and frequency of possible exposure, and because the 
skin,provides an effective barrier against contaminant transport, especially at 
low concentrations. In addition, some contaminants (i.e., acetone and l,l,l- 
trichloroethane) exhibit relatively low toxicity. 

A target groundwater concentration for lead has been calculated on the basis of 
an acceptable daily intake derived from the lead MCL action level. 

mI = Q-015 mdp x 2 @/day = 4 2gxlo-4 mg/kg,&y 
70 kg 

(7) 

where 
AD1 = acceptable daily intake in milligrams of lead per kilogram of 

body weight per day, 
0.015 = MCL action level for lead in milligrams per liter (mg/R), 
2 = liters of water consumed per day (R/day), and 

70 = adult body weight in kilograms (kg). 

In the nonpotable use scenario, workers are exposed to groundwater via dermal 
contact, as in handwashing. Because these workers may be exposed to lead from 
other sources, the target groundwater concentration for lead is calculated on the 
basis of one hundredth of the ADI. 

c O.OlxADIxBWxAT 
water = SAxPCxCFxEFxEDxET 

= 2,000 pg/P (8) 

where 
C water = target groundwater concentration, micrograms of lead per liter 

of groundwater, 
AD1 = acceptable daily intake, 4.29x1o-4 milligrams of lead per 

kilogram of body weight per day, 
BW = bodyweight of 70 kilograms, 
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Table 3-7 
Target Groundwater Concentrations, Nonpotable Use 

Health and Environmental Assessment 
Hangar loo0 

NAS Jacksonville, Florida 

Maximum Detected 
Groundwater Con- 

CAS No. Chemical Name 
centration 

@w/t) 

67-64-l Acetone 0.015 

7440-39-3 Barium 0.199 

71-43-2 Benzene ND 

117-81-7 bis(2-Ethylhexyl)phthalate 0.005 

7440-43-Q Cadmium ND 

56-23-5 Carbon tetrachloride ND 

67-66-3 Chloroform 0.014 

18540-29-Q Chromium 0.0263 

106-44-5 Cresol (as para) ND 

75-343 1 ,l-Dichloroethane 0.073 

107-06-2 1,2-Dichloroethane ND 

75-36-4 1 ,l-Dichloroethene 0.066 

540-59-o 1 ,BDichloroethene (mixed) 0.059 

105-67-Q 2,4-Dimethylphenol ND 

84-74-2 Di-N-butyl phthalate 0.001 

100-41-4 Ethylbenzene ND 

7439-92-1 Lead 0.0156 

78-93-3 Methyl ethyl ketone ND 

75-09-2 Methylene chloride 0.006 

91-20-3 Naphthalene ND 

108-95-2 Phenol ND 

1336-36-3 Polychlorinated biphenyls ND 

127-18-4 Tetrachloroethene 0.007 

108-88-3 Toluene ND 

71-55-6 1 , 1,l -Trichloroethane 0.44 

79-01-6 Trichloroethene 0.37 

76-13-1 Trichlorotrifluoroethane ND 

75-01-4 Vinyl chloride ND 

1330-20-7 Xylenes (mixed) ND 

Notes: 1xlU’ = one in a million. 
mg/L = milligrams of chemical per liter of groundwater. 
ND = not detected in samples taken at Hangar 1000. 

Final Target Target Ground- Target Groundwa- 

Groundwater 
water Concentra- ter Concentration 

Concentration 
tion Based on Based on Hazard 

hsl~) 
1~10~ Cancer Index = 1 
Risk (mg/l) O-w/8 

wm 38,000 

24,000 24,000 

1.7 1.7 

2.3 2.3 230 

246 240 

0.37 0.37 12 

19 19 420 

2,400 2,406 
(as VI) (as VI) 

190 190 

4,200 4,200 

2.3 2.3 

0.11 0.11 210 

340 340 

500 500 

1,100 1,100 

510 510 

2.0 

210,000 210,000 

31 31 5,000 

220 220 

41,OOQ 41,000 

0.00011 0.ooo11 

0.43 0.43 79 

1,700 1,700 

2,m 2,@33 

6.0 6.0 

14,000,000 14,000,000 

0.07 0.07 

9,400 9,400 
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AT = averaging time, 365 days per years times 25 years, 
SA = exposed skin surface area of 820 square centimeters, 
PC = permeability coefficient for water used as default value, 

0.0008 centimeters per hour, 
CF = conversion factor -used to correct units, 0.000001 milligram l 

liters per microgram 0 cubic centimeters, 
EF = exposure frequency of 250 days per year, 
ED = exposure duration of 25 years, and 
ET = exposure time of 0.33 hours per handwashing event. 

The target soil and groundwater concentrations for lead of 500 mg/kg and 2,000 
pg/R, respectively, are both designed to be adequately protective provided that 
the receptor is exposed to no other major source of lead. 

None of the groundwater contaminants were observed in excess of their respective 
target concentrations. Therefore, remedial actions are not necessary to protect 
future workers from dermal exposure to groundwater. In addition, no soil target 
concentrations must be developed to prevent any chemicals from exceeding their 
target concentrations in groundwater. 

3.4 UNCERTAINTIES AND LIMITATIONS. Quantitative estimates of exposure and 
risk-based target concentrations are based on numerous assumptions that are 
intended to be protective of human health. The estimates used in this HEA are 
subject to various sources of uncertainty, resulting from multiple layers of 
conservative assumptions. Sources of uncertainty can be categorized into site- 
specific factors and toxicity assessment factors and include: 

F 

. likelihood of exposure pathway, 

. exposure assumptions (i.e., frequency and duration of exposure), 

. extrapolation of animal toxicity data to human exposure, 

. use of linearized multistage model to derive cancer slope factors, and 

. use of uncertainty factors in the derivation of RfDs. 

Most assumptions incorporated into the estimation procedures employedinthis HEA 
are inherently conservative. The first two are related to site-specific 
information at Hangar 1000. As stated in Section 3.2, it is unlikely that 
exposure to subsurface soils and/or groundwaterwill occur. Further, the assumed 
frequency and duration of exposure are considered to overestimate actual 
exposure. The remaining items are uncertainties related to standard USEPA 
guidance. Collectively, these factors provide an upper-bound estimate of 
potential exposure and risk. Therefore, the proposed target concentrations are 
expected to provide an adequate level of protection for future potential human 
receptors. 
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4.0 SUMMARY AND RECOMMENDATIONS 

As reported in the SAR, halogenated and non-halogenated organic chemicals and 
metals are present in the subsurface soil and groundwater of the Hangar 1000 
keyway. This HEA describes the methodology and rationale for developing target 
concentrations for site-related contaminants at Hangar 1000. These target 
concentrations provide adequate protection of both human health and the 
environment and are used to determine the need for and effectiveness of various 
remedial actions. 

Target concentrations have also been developed for a number of chemicals not 
detected at Hangar 1000. Some groups of compounds are known to frequently occur 
together as contaminants. Some compounds, such as chlorinated volatile organic 
compounds, may degrade in the environment to generate simpler compounds .of the 
same class. To allow for the possibility of encountering these additional 
contaminants during remediation, target concentrations for soil and groundwater 
have been calculated. 

The land use at Hanger 1000 is industrial, as this site is part of the flightline 
support services at NAS Jacksonville. The hangar is currently operational and 
likely to remain so in the foreseeable future. The site is entirely covered by 
asphalt and concrete with no current or regularly scheduled subsurface 
maintenance activities. All site-related soil contamination is confined to 
subsurface soils. These are effectively capped by the concrete and asphalt 
surfaces. This area of NAS Jacksonville is serviced by the NAS Jacksonville 
water system, which draws water from the Floridan aquifer system. The surficial 
groundwater beneath the site in not used for domestic, industrial, or potable 
purposes and is unlikely to be used for such purposes in the future. 

t 
Based on the current and likely future land use at this site, two exposure 
scenarios were developed to estimate potential contaminant exposure: (1) 
concurrent exposure through dermal contact and incidental ingestion of subsurface 
soils and inhalation of soil particulates and (2) dermal contact with groundwa- 
ter. Appropriate toxicity information was obtained for the site-related 
contaminants and combined with these two potential exposure scenarios to derive 
target concentrations. 

The target concentrations for groundwater contaminants ranged from 0.00011 to 
14,000,OOO mg/R and for soil contaminants ranged from approximately 251mg/kg to 
greater than 10 percent concentration (i.e., greater than 100,000 mg/kg). These 
relatively high concentrations are a function of the limited possible exposure 
at the site and relatively low toxicity exhibited by some of the site related 
contaminants. The soil target concentrations are similar to the soil criteria 
developed by USEPA Region III. No contaminant was detected in excess of its 
respective target concentration. 

The comparison of maximum detected concentrations to the target concentrations 
support the conclusion that no remedial actions are necessary to provide 
additional protection to human health. This result is not unexpected given the 
limited exposure to subsurface soil or groundwater contaminants at the site. 
Because the land use at Hangar 1000 is expected to remain industrial, the 
scenarios used in this HEA are also reflective of future potential exposures. 

H10001ND.HEA 

FGB.12.93 4-1 



P 

, REFERENCES 

ABB Environmental Services (ABB-ES), 1992a, Underground Storage Tanks Closure 
Plan, Hangar 1000 Tank System Closure, Naval Air Station, Jacksonville, 
Florida. 

ABB Environmental Services (ABB-ES), 1992b, Site Assessment Report, Underground 
Storage Tanks, Hangar 1000 Tank System Closure, Naval Air Station, 
Jacksonville, Florida. 

Florida Department of Environmental Regulation, 1990, Risk Assessment Guidelines 
for Non-Superfund Sites: Bureau of Waste Cleanup, Technical Review 
Section. 

Florida Department of Environmental Regulation, 1991, Risk Assessment and 
Closure Meeting Minutes, Hangar 1000 Tank Closure: April 16, 1991. 

Geraghty & Miller, Inc., 1985, Verification Study, Assessment of Potential 
Ground-Water Pollution at the Naval Air Station, Jacksonville, Jackson- 
ville, Florida. 

Kabata-Pendias, and Pendias, H., 1992, Trace Elements in Soils and Plants, 
Second Edition: Boca Raton, Florida, CRC Press. 

Lyman, W.J., Reehi, W.F., and Rosenblatt, D.H., 1982, Handbook of Chemical 
Property Estimation Methods: New York, McGraw-Hill Book Company. 

Shacklette, H.T., and Boerngen, J.G., 1984, Element Concentrations in Soils and 
Other Surficial Materials of the Conterminous United States: U.S. 
Geological Survey Professional Paper 1270. 

U.S. Environmental Protection Agency (USEPA), Superfund Public Health Evaluation 
Manual: Office of Emergency and Remedial Response, Washington, D.C., 
October 1986. 

U.S. Environmental Protection Agency (USEPA), 1988, Superfund Exposure and 
Assessment Manual: Office of Remedial Response, EPA/540/i-88/001. 

U.S. Environmental Protection Agency (USEPA), 1989a, Risk Assessment Guidance 
for Superfund, Human Health Evaluation Manual, Volume I (Part A), Interim 
Final: Office of Emergency and Remedial Response, EPA/540/i-89/002. 

U.S. Environmental Protection Agency (USEPA), 198913, Risk Assessment Guidance 
for Superfund, Environmental Evaluation Manual, Volume I (Part B), Interim 
Final: Office of Emergency and Remedial Response, EPA/540/i-89/002. 

U.S. Environmental Protection Agency (USEPA), 1989c, Region I Supplemental Risk 
Assessment Guidance for the Superfund Program, Part l-Guidance for Public 
Health Risk Assessment: USEPA 901/5-89-001, June 1989. 

Hl OOOlND.HEA 

FGB.12.93 Ref-1 



. 

REFERENCES (Continued) ,,--.. 

U.S. Environmental Protection Agency (USEPA), 1989d, RCRA Facility Investigation 
(RFI) Guidance: Waste Management Division, Office of Soil Waste, USEPA 
53O/SW-89-031, Washington D.C., May 1989. 

U.S. Environmental Protection Agency (USEPA), 1989e, Interim Guidance on 
Establishing Soil Lead Cleanup Levels at Superfund Sites: Office of Solid 
Waste and Emergency Response (OSWER) Directive No. 9355.4-02. 

U.S. Environmental Protection Agency (USEPA), 1990a, Exposure Factor Handbook: 
OHEA EPA/600/8-89/043. 

U.S. Environmental Protection Agency (USEPA), 1990b, National Oil and Hazardous 
Substance Pollution Contingency Plan, Final Rule: 55 Federal Register 
8666, March 8, 1990. 

U.S. Environmental Protection Agency (USEPA), 199Oc, Corrective Action for Solid 
Waste Management Units at Hazardous Waste Management Facilities, Proposed 
Rule: 55 Federal Register 3078, July 27, 1990. 

U.S. Environmental Protection Agency (USEPA), 1991a, Human Health Evaluation 
Manual, Supplemental Guidance, Standard Default Exposure Factors: Office 
of Solid Waste and Emergency Response (OSWER) Directive 9285.6-03. 

U.S. Environmental Protection Agency (USEPA), 199lb, Risk Assessment Guidance '1 
for Superfund, Human Health Evaluation Manual, Volume I (Part B, Develop- 
ment of Risk-based Preliminary Remediation Goals), Interim: Washington, 
D:C. , Office of Emergency and Remedial Response. 

U.S. Environmental Protection Agency (USEPA), 1991c, Risk Assessment Guidance 
for Superfund, Human Health Evaluation Manual, Volume I (Part C, Risk 
Evaluation of Remedial Alternatives), Interim: Washington, D.C., Office of 
Emergency and Remedial Response. 

U.S. Environmental Protection Agency (USEPA), 1991d, Drinking Water Regulations 
and Health Advisories: Office of Water. 

U.S. Environmental Protection Agency (USEPA), 1991e, National Primary Drinking 
Water Standards: Office of Water Fact Sheet EPA/570/9-91-012FS. 

U.S. Environmental Protection Agency (USEPA), 1991f, Supplemental Region IV Risk 
Assessment Guidance: Washington D.C., March 26, 1991. 

U.S. Environmental Protection Agency (USEPA), 1992, Dermal Exposure Assessment: 
Principles and Applications, Interim Report: Office of Research and 
Development, Washington, D.C., January 1992. 

U.S. Environmental Protection Agency (USEPA), 1993a, Region III, Risk-Based 
Concentration Table, Second Quarter 1992: Philadelphia, PA, April 1993. 

HlOOOlND.HEA 

FGB.12.93 Ref-2 



REFERENCES (Continued) 

U.S. Environmental Protection Agency (USEPA), 1993b, Integrated Risk Information 
System (IRIS): USEPA Database, April 1993. 

U.S. Environmental Protection Agency (USEPA), 1993c, Health Effects Assessment 
Summary Tables, Annual PY-1993: Environmental Criteria and Assessment 
Office, Office of Solid Waste and Emergency Response (OSWER) Directive 
9200.6-303(91-l), January 1993c, March 1993. 

HlOOOlND.HEA 

FGB. 12.93 Ref-3 



APPENDIX A 

SOIL AND GROUNDWATER COMPARISON TABLES 



/ 

Table .A-; 
Comparison of Hangar 1000 Soil Metal Concentrations 

WRh Thermal Treatment Soil Criteria for Metals 

Chemical 

Health and Environmental Assessment 
Hangar 1000 

NAS Jacksonville, florida 

Maximum Concentration 
Detected 
@u/kg) 

FAC 17-775.400’ 
Maximum Concentration 

bu/kd 

Barium 55.8 4,940 

Cadmium 25.3 37 

Chromium 9.13 50 

Lead 9.55 108 

Total volatile halogenated (‘, 0.050 
organic chemicals 

’ Florida Department of Environmental Regulation (FDER) Criteria for Clean Soil, based on thermal treatment of petroleum 
wastes, Chapter 17-775.400, Florida Administrative Code (FAC), November 30, 1992. 

2 See Table 2-l. 

Note: mg/kg = milligrams per kilogram. 
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Table A-2 
Comparison of Hangar 1000 Soil Metal Concentrations 

Wiih Region Ill Screening Criteria 

Contaminants 

Health and Environmental Assessment 
Hangar 1000 

NAS Jacksonville, florida 

Maximum 
Concentration Detected 

OWW 

Region III Worker 
Soil Ingestion 

(mg/kg) 

Acetone 5.2 100,000 

bis(2-Ethylhexyi)phthalate 9.86 200 

Carbon tetrachloride 0.018 22 

1,l -Dichloroethane 1.85 100,000 

1 ,l -Dichloroethene 1.88 4.8 

Ethylbenzene 2.00 100,000 

Methyiene chloride 2.00 380 

Naphthalene 1.04 NA 

Tetrachloroethene 31.45 55 

Toluene 11.35 200,000 

1 ,l ,l -Trichloroethane 52.0 92,000 

Trichloroethene 6.30 260 

Trichlorotrifiuoroethane 0.783 NA 

Xylenes (mixed) 14.75 1 ,ooo,ooo 

Barium 

Cadmium 

Chromium 

Lead 

Notes: mg/kg = milligrams per kilogram. 
NA = data not available. 

55.8 

25.3 

9.13 

9.55 

72,000 

510 

5,100 
(as VI) 

NA 
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Table A-3 
Comparison of Hangar 1000 Water Contaminant Concentrations 

With Drinking Water Standards 

Health and Environmental Assessment 
Hangar 1000 

NAS Jacksonville. Florida 

Chemicals 

Acetone 

Barium 

Maximum Detected 
Concentration 

@l/a 

15 

199 

Federal 

MCL tug/4 MCLG (jig/a) 

NA NA 

2,000 2,000 

Florida MCL 
Ols/a 

NA 

1,000 

Di-n-butylphthalate 1 NA NA NA 

Chloroform 14 100 0 ‘100 

Chromium (total) 26.3 100 100 50 

1 ,l -Dichloroathane 51 NA NA NA 

1 ,l -Dichloroethene 43 7 7 7 

cis-1,2-Dichloroethene 243 70 70 NA 

trans-1,2-Dichloroethene 243 100 100 NA 

Lead 8.1 15 0 50 

Tetrachloroethene 7 5 0 3 

1 ,l,l-Trichloroethane 330 200 200 200 

Trichloroethene 320 5 0 3 

’ Total trihalomethanes. 
’ Value detected is total 1,24chloroethene. 

Notes: MCL = maximum contaminant level, U.S. Environmental Protection Agency (USEPA) Office of Water 1991, 
USEPA 570/g-91-012F.S. 
MCLG = maximum contaminant level goal, USEPA Office of Water 1991, not a promulgated standard. 
m/i? = micrograms per liter. 
Florida MCL = Primary Drinking Water Standards, Maximum Contaminant Levels, Florida Department of 
Environmental Regulation (FDER) 1991, Chapter 17-550.510, Florida Adminstrative Code. 
NA = not available. 
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APPENDIX B 

RISK-BASED CONCENTRATION TABLE 



UNITED STATES ENVlRONMENTAl PRO7ECTlON AGENCY 
Region Ill 

841 Chestnut Street 
Philadelphia, Pennsyhmnia 19107 

October 15, 1993 

SUBJECT: 

FROM: 

Risk-Based Concentration Table, Fourth Quarter 1993 

Roy L. Smith, Ph.D., Senior Toxicologist 
Technical Support Section (3HWl3) 

TO: RBC Table mailing list 

Attached is the EPA Region III risk-based concentration table, which we have 
distributed quarterly to all interested parties since 1991. If you are not currently on the 
mailing list, but would like to be, please contact Anna Poulton (phone: 215-597-3179, fax: 
215-597-9890) and give her your name, address, and phone and fax numbers. 

The table contains reference doses and carcinogenic potency slopes (obtained from 
IRIS through October 1, 1993, HEAST through July 1993, OHEA-Cincinnati, and other 
EPA sources) for nearly 600 chemicals. These toxicity constants have been combined with 
“standard” exposure scenarios to calculate chemical concentrations corresponding to fixled 
levels of risk (i.e., a hazard quotient of 1, or lifetime cancer risk of lo”, whichever.occurs at 
a lower concentration) ir water, air, fish tissue, and soil. 

The Region III toxicologists use this table as a risk-based screen for Superfund sites, 
and as a desk reference for emergencies and requests for immediate information. The table 
also provides a useful benchmark for evaluating site investigation data and preliminary 
remediation goals. The table has no official status as either regulation or guidance, and 
should be used only as a predictor of generic single-contaminant health risk estimates. 17ze 
table is speciflcally m intended as (I) a stand-alone decision-making too& (2) a substitute for 
EPA guidance for-preparing baseline risk assessments, (3) a source of site-specific cleanup lev&, 
or (4) a rule to detemzine if a waste is hazardous under RCRA. In general, chemical 
concentrations above the levels in the table suggest a need for a closer look by a toxicologist, 
but should not be used as the sole basis for taking any action. 
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The toxicity information in the table has been assembled by hand, and (despite 
extensive checking and several years’ use) may contain errors. It’s advisable to cross-check 
before relying on any numbers in the table. If you find any errors, please send me a note. 

This update of the table includes major changes in algorithms and toxicity constants, 
which render all prior versions of the table obsolete. The new algorithms concern lifetime 
exposure to carcinogens. The lifetime algorithms in the last version of this table were 
conceptually incorrect, due to my error. I thank Region III Toxicologist Jennifer Hubbard 
for alerting me to this problem. The corrected formulae are described in the attached 
Background Information. This change caused risk-based concentrations for carcinogens to 
decrease (Le., become more protective) by approximately 20% for air and tap water, and 
nearly 50% for residential soil. It did not affect risk-based concentrations for non- 
carcinogens, or for any contaminant in fish tissue and commercial/industrial soil. 

This update contains revised reference doses or carcinogenic potency slopes (and 
therefore new risk-based concentrations) for the following substances: 

Acetochlor 
Atrazine 
Benzene 

.- + -&2-Bromoethane 
2-ChIoro-1,3-butadiene 

1,2-Drbromo-3-chloropropane 
2,6-Dinitrotoiuene 
EndosuIfan ’ 
Hexachlorobutadiene 

li_ .I 

. ,’ 

2-Methoxyethanol 
Methyl tertbutyl ether (MTBE) 
2-Nitroaniline 
o-Nitrotoluene j , _. -, ..- i ..* 
o-Phenylenediamine 
Simazine 
2-(Thiocyanomethylthio)- 

benzothiazole (TCMTB) 
p-Toluidine 
m-Xylene 
o-Xylene 

/-- 

,:. L 

. . j ‘. :. 

,,--\ 

: : 



EPA Region III Risk-Based Concennatio?zs: RL. Smith (lO/I5i93) 

Risk-Based Concentration Table 
Background Information 

3 

General: Separate carcinogenic and non-carcinogenic risk-based concentrations were 
calculated for each compound for each pathway. The concentration in the table is the lower 
of the two, rounded to two significant figures. The following terms and values were used in 
the calculations: 
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The p&&y among sources of toxicological constants was as follows: (1) IRIS, (2) HEAST, 
(3) HEAS’I’ alternative method, (4) ECAO-Cincinnati, (5) withdrawn from IRIS, (6) 
withdrawn from HEASP, and (7) other EPA documents. Each source was used only if 
numbers from higher-priority sources were unavailable. 

Algorithms 

Because contact rates with tap water,. ambient air, and residential .. = ~-lcAge-a~~ted.f~~ors:~. _ _:“_, _..i ._ _.___,* 
so2 are different for children and a&&~‘Zr~inogeiii~“isks during the&t ‘30 years of life ~ 

were calculated using age-adjusted factors. These factors approximated the integrated 
exposure from birth until age 30 by combining contact rates, body weights, and exposurf 
durations for two age groups - small children and adults. .The age-adjusted factor for so11 

was obtained from RAGS IJ3; the others were developed by analogy. 

a. & inhalation ([i3- y]$g l d]): . . .’ ..’ 

.- EDc l IRWc + ., 
--” ..S1” ,^_ IWadj . ..Y.___..,. .J$W# 

(EDtot -EDc): IRWa 
: _ I. 1 : ;y : L.l ..,_ ‘_) _.‘ BW- S”,.W.. _-.... ____ .- _ii_ 

.i ..:’ _ .__, . . _ i _ ,_ / -_a . __ 1,- ,_ -- --._.. - 

c. Soil ingestion ([mg* y]akg* d]): _ _._ .._c , _, 

..’ 
: i 
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2. Residential water use (@L). Volatilization terms were calculated only for compounds 
with “y” in the “VOC” column. Compounds having a Henry’s Law constant greater than 10’ 
were considered volatile. The list may be incomplete, but is unlikely to include false 
positives. The equations and the volatilization factor (VF, above) were obtained from 
RAGS IB. Oral potency slopes and reference doses were used for both oral and inhaled 
exposures for volatile compounds lacking inhalation values. Inhaled potency slopes were 
substituted for unavailable oral potency slopes only for volatile compounds; inhaled RfDs 
were substituted for unavailable oral RfDs for both volatile and non-volatile compounds. 

a. Carcinogens: Calculations were based on combined childhood and adult exposure. 

TR l ATc . 1000” 

EFr l ([KF . IFAadj l CPSi] + [Tk’Wadj l CPSO]) 

b. Non-carcinogens: Calculations were based on adult exposure. 

THQ l BWa . ATn * 1000: 
*-o 

EFr l EDall . VF * IRAa + - 
IRWa 

RfDi RPO 

3. Air (&m3). Oral potency slopes and references were used where inhalation values were 
not available. 

a. Carcinogens: Calculations were based on combined childhood and adult exposure. 

TR l ATc l lOOO”6 

EFr l IFAadj . Cp”si 

b. Non-carcinogens: Calculations were based on adult exposure. 
: 

4. Fish (mgkg): 

EFr . EDall - IRAa 

a. Carcinogens: Calculations were based on adult exposure. 

TR . BWa .ATc 
mF EFr l EDall l - l CPSO 

1000; 
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b. Non-carcinogens: Calculations were based on adult exposure. 
/- 

l7YQ - RfDo - BWa - ATn 

EFr l EDall - -%!- 
1000: 

5. Soil commercial/industrial (mg/kg): The default exposure assumption that only 50% of 
incidental soil ingestion occurs at work has been omitted. Calculations were based on adult 
occupational exposure. 

a. Carcinogens: 
TR* BWa* ATc 

EFo- EDo * EL& l CPSO 

5 

b. Non-carcinogens: 

-, 

6. Soil residential (mg/kg): 

llt?Q-RjDo*BWa-ATn 
IRSa 

EFo - EDo -- 
10” ; 

:_. 

a. Carcinogens: Calculations were based on combined childhood and adult exposure. 

TR l ATc 

EF,. . IFSaG 
l CPSO 

lo” “d 

b. Non-carcinogens: Calculations were based on childhood exposure only. .I : -c a-- > ) .i ‘. *- -... .t 

Z?YQ l RfDo l BWc- l A?Rt 
IRSC 

EFr -EDc l - 
lo” z 

: : I. , ..,: I 
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V 
0 
C - 

&al.RfD 
W$kW 

1 InJaazI / Ora! Potency / inhr?led Poterky [ 
Slojk I/(mg/kg/d) Slope l/(nq/!@d) 

4.00~03 i &iOe-03 i 
2.57-03 .i 7.70~03 ‘i 

:I : . . . : ; :y. : ..:: : .:.,.:, :.::. .,,‘. 
. . . . ::.:.:: -;...:.:. :,, j 

tiptaminanl I. .:.>I . . :, 

i 

ACCJhRl~ ACCJhRl~ 

Acetaldehydd Acetaldehydd 
Aceiochior Aceiochior 

Residenti 
soil (mg/kg) 

73 

Tap water 

(Mm 

7.7 

94 

730 
?I700 
i600 

0.81 
73 

‘370. 
10 
52 

6.021 
47 

6.021 
ohOn 

0.31 
d.026 
6.078 
‘550. 
0.73 

27 
.140. 

20000 
lOboo 
7iooo 
6100 

100000 
13000 
2&Kl’ 

i.64 
SiOOO 

5.3 
36 

150000 
‘200 
.310 . 
0.17 

26&W 
ho 

siooo 

lti’ 

i600 
7800 
5500 
‘470 

2.0&42 ‘i 

1.0&l i 
7.&-02 -h 2.8sk-03 .a 
6.m&03 ‘i 1.4ie-02 ‘0 ’ 
I.()&-01 i 5.7ie-06 ‘Y Y 
1.3&-02 ‘i ] 1 : 1 
2.&-02 h 5.71-06 .i 
2.0&-04 i 4.5Oe’+OO ‘i 4.55&00 ‘i 
sj&-o2 ‘1 ~8.5ie-05 ‘i ’ : 

. 
5.71L-04 ‘i .5.4&-01 i 2.38e-01 ‘i 

l.o()& i 

1.$&l 'i 

’ S.&-O2 ‘h 

2.0&04 ‘i 
.,, ,,... 

3.M)e-04 ‘L . 

3&e-05 ‘i ’ i.7k’+Ol .i i.72e+ol .i 

Acetone 
Aceke’cyanohydris 
Ace~onikile ’ . 

. 

Aceiophknok 
. ‘. 

Aciboken ’ 
Ac&& 
Acr$amide 
Acr$ic kid 
Acr$o&rile 
Alachlo; 

95 

8.1 
‘140 

‘220 
6.042 
‘470 
‘730 

6.015 

ioot 
i6oc 
6.14 
i3Ot 

1.; 

18 
27 

o&o7 
‘110 

O&58 
0.039 
‘200 
0.27 
a.41 

0.0&9 
‘340 
6.8 . 
68‘ 

%oo~ 
0.54 
‘0.41 . . 

12 . . 
95 . 

d.027 . . 
3.4 . . . 

‘410 
.310 . 
boo’ 

7tioO . . 
20’ 

i600’ . . 

‘270 
0.55 
0.54 
0.68 
1.2 

0.54 
b.54 

18 
ii3 , 
‘0.41 . . 

2o&Mo~ 
‘500 
410 
510 

‘920 
410 
‘410 

1 1,oo’ 
‘110’ 
‘310 . 

2900 

b.12 
0.84 
j500 

7.3 
11 

d.004 
9100 
‘180 
i800’ 

ll&wO . 
15 . . 
11 . 

‘330’ 
i600’ 
‘0.73 . 

91. 
i000’ 
ho’ 

10 
15 

. 

. . . . . 
. . 

.7.&-02 ‘h 
’ 2.0oe-05 ‘h ’ 
~2SO&I3 ‘i ’ . . . 

. . ., . . 

. . . . 

. . . . . 

~2.00&1 ‘i ’ 
2.&-02 ‘i . 

. . . . 

2.8&-04 .i 
4.OOL-04 ‘i 

‘S.&M h 
9.OOe-04 ‘h 

5.7()&)3 ‘i 
. 

4.ooe-04 .h 
4.0+-04 ‘r; ‘, 1 . 
1.3*-02 ‘il 

. 
, ,. 

. 
. 

. 
. 

1.1 
o.obo37 

‘910 
18 
1’ 

ii000 
1.5 . . 
1.1 . . 
33 . 

‘260’ 
6.073 . . 

9.1 . 
‘100‘ 
‘730, 

1’ 
Am&&m dulfamale’ Am&&m dulfamale’ 

1.5 
1.8 
3.3 
1.5 

. 1.5 
47 

0.25 
. 1.1 . . 

18 

33 7 
3 
3 

ioo 
2 . 
2 

15 
15 

‘470 
2.7 . 
11 . . 

5~~-02 ‘i’:. . 

’ 2.!3&-02 ‘i . 2.4G-02 ‘J .3a&-04’,r;‘, . . , . . * 
. . . . . . . 

Key to Dora Source$: i-IRIS h=IiEAST o+lfEAST &zmate method x = Wtthdrwn /ronr IRIS y= Withdrawn from HEAST e ==EPA-EG10 o=Other EPA documents. 
-.-. . . . . . 1 .-. . .- . .*. . . ,_._. . 
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8 - 
iI v&p wa,e; :;I: ;‘&bi& ,i, :. 

‘.. ..(@),-i: .:.j,. :p.... @@3):.-x ‘: Ash ( 

0.00042 0.038 

'330 
isoo 

0.3 
15 

0.61 
i600' 
'150' 
iioo 
‘910 . 

ho0 ’ 

is00 * . . 
91 . 

'610' 
0.36 . 

o.oio29 
15booo~ 
0.052~ 
ii000 

0.062 
0.016 

3.7 
'550 
is00 

0.0092 
0.26 

0.000049 
il.96 
4.8 

is00 
3300 

7.3 
0.11 

6.096 
2.4 
8.7 

ilO 
‘180 

33 
‘180 

ri.028 
1.5 

ci.058 
0.52 

15 
‘110 . 

91. 
ii00 ’ 

‘180’ . 
9.1 . 

'370' 
0.22 

'O.OObO27 
l&O 

O.obo48~ 
ixm 
d.037 

o.oim75 
0.37 

55 
‘180 

0.6054 
0.18 

‘o.oobo29 
0.089 
it.45 
‘180 

21 
‘0.73 
0.1 

6.057 
1.6 
5.2 

'210' 
18 

O.oo18 
12 . 
68’ 

0.014 
il.54 

0.029 
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5.4 
41 
34' 

'410. 
68' . 
3.4 . 

'140. 
b.11 

‘0.000014 
i400' 

O.OiO24 
'410. 

d.019 
0.00073 

0.14 
20 
a' 

0.6029 
0.045 

‘0.000014 
0.045 
0.23 

68‘ 
'120 

0.051 

0.4 
1.9 
78 
6.8 

1.75e+OO i 

2.2&-01 ‘h 

l.l&-01 ‘i 

. 

. 
. . . . 
. . . 
. . . . 
. . . 
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i.Ne+o2 'i 

i.3&+01 ‘i 

1.7&-01 ‘i 
kWe~+OO ‘i . 

i.loe+oo -i 
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‘700 

3900 
2.9 
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5.8 

i5Otl 
'310 

i300 
ioom 

2iooa 
htl 
ioo 

itw 
22 

O.oOzS 
31& 

0.04s 
zti 

3.E 
0.15 
7.E 

1’2% 
39oc 
b.5E 
9.1 

O.dOZ! 
.9.1 

4t 
j90( 
iooc 

.9.o&-O3 ‘i 
‘5.&42 ‘i 

‘3.5(j42’i 

.4*&-w’; 

. . . 

6.2be-02 ‘i 

7.?de-03 'i 

izoo. 
5iooo 

13 
‘410 

26’ 
7iooo' 
;I100 

3iotm 
iliooo‘ 

3ltkOO . 
siooo ’ 
i%oo’ 

lO&OO’ . 
99. 

ii.012 
1OOiIOW~ 

0.22 
31ioQo~ 

17 
0.67 
‘loo 

lj0, 
siooo 

2.6 
41' 

6.013 
41 

'200' 
siooo 
9iooo 

46 

.360' 
i400 

59000' 
5100 

II 
&sure 

I 

.09i-01 'i 

7.ooe-o~ 'i 1.43&04 .a 
'4.&jo3'i 

.3.&-02'i . 

.2*5&m'; . . . I . 

'3.&-01 'i ' 
~S.ode-oz'~ . 

. . 

'2.5&-03 'i 
l.ode-01 ‘i ’ . . . 

1.43&M 'e 

. . . . 
. 

. . . . . . 
. . 

. . . . 
.y 

2.91;-02 ‘i y 
i35e+02 ‘i . 

'3.OOiO1'h .1.. 

Bidhn . . 

Bipk&in (Talsiar) 
l,l-kphknyl’ 
Bis(2-chiorkthyl jelh& 
Bisilt-chioroisopr~pyl jethe; 
Bis(chlo~omkthyljethe~ 
Bis(2-chioro-i-mdthyldthyljethk 
Bisi2-etl$he&phthaiate (DEi-lP 
Bisdhenk A. 
Bor& (and &at’s) 
Boron thfludride’ 

Y 
'5.&03 ‘i . 

l.oo~-& ‘i 

1.50&)2 .i 

-j&-O2 ‘i 
. 

4.0&-02 ‘i 
. . 

8.4Oe'+OO 'i . 

i.ise+oo ‘i 
3.5be-02 ‘h 

i.l7e’+02 ‘i 
7&-02 'Y 

2.0&-02 'i 
S.OOi-02 'i 
9.00302 'i 

Z.OCie-02 'i ' 

5.7ie-03 ‘h 
2.06e-04 ‘h 

Brokdkhlo~om;tha& 
I Brok&henk ’ 
Brokofdrm (ttib~omomethanej 
Brokoukthake . ’ . 
4-B~om&he~yl phenyi ether 
B,o~....~os . ' . 

1. *. '. 

Y 

l.ltIe-01 .h y 
' 3.85i-03 'i y ./ 

Y . 

2.(jQ&)z ‘i ;’ 

1.4&-03 ‘i :’ 

5.8Cie-02 ‘0 . 

5.o&-03 'h 

1.43&03 'i . 

Key to Data Sources: i=INS h=HEAST a=HEAST altemate method x=Wd~drdiun porn IRIS y=wifhdrawm fkvn HE&T e=EPA-ECAO o=Orher EPA documents. 
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J.,. 3.. 7. .. .:’ . . . . .:: .:% &mmer&l/ :, . . 

Rip water Ambient air : :.‘-‘:::-“‘:;.. ,::.i ;~ .&id&&l ioil kmideiti$ 
eu> . . . . . (@11j3)...~ Fish (mgikg). - (m&j) I,> : soil @i&g), 

730 73 27 20000 1600 

;. :.,.j., : .:: ., ‘. :. .‘. V 
;;,:;.j&&:RfD:. : ; l&&d ‘Rffj C$al koteney inhaled Potency 0 
?_,, jm$‘kg/d) :,‘I . . (mgkgld) Slope l/{mg/kg/d) Slope l/(mgkg/d) C 

2.OOe-02 i 

. . 

8.6tk-03 ‘h 
33e-03 ‘h 

‘2.Oie-02 ‘h 

1.30&l ‘i . 

. 

4.03&l ‘h 
i.3oe’+oo .t . . . . 
. . . . 
. . . . 
. . . 

. . 
. 

2.7Ck-01 ‘h 

9.80&01 'i y 

6.30e’fOO ‘i . 

. 
. 

Y 
.5.25k-02 ‘i y . 

. 

. 

i.30Oe+00 ‘i . . . 
. . . . 
. . . . 
. . 
. . 

Y 
2.7&-01 -h 

Y 
Y . 
Y * . . 
Y 

’ 8.Oie-02 ‘i ’ y , . . 

Bromoxynil 
Rcomox$l &lan&3te’ ’ 
1,3&ahienk 
I-Bltan& . . 

&t&e ’ ’ 

‘730. 
0.011 
i700 
is00 

i3oo 

siooo 

‘110 
18 

Iiooo 
7.8 
19 

1700 
3.4 

‘180 
21 

b.16 
‘370 
3700 . 

73 
‘550. 
ii.17 

6.052 
‘730 
21’ 

‘250. . 
73 . 

b.31 
‘150 

39 
b.25 
i300 
‘730 

14 
ho‘ 
‘710 
‘150 
b,l5 . . . . 

2.0&-02 ‘i 73 27 20000 i600 
0.0064 

‘370 ‘140 1ob000~ . 
68‘ Go00 

‘270’ 200000’ 
i400 ’ ioobooo 

4.1 koo . 
0.68 ‘510 
.680. 51&00 
‘0.37 ‘330 

0.9 ‘820. 
‘140’ 1otko0’ 
0.16 140 
6.8 , I--- &o 

‘19w 
;A 

100000 ;I 
0.024 22 

14. 16ooo’ 
‘140’ lotjooo’ 
2.7 ’ iOO0 
20 . lkloo’ 

O.&J78 . 7.1 
oAio24 . 2.2 . 

27’ 2iJOOO’ . . . 

l.~&)l ‘i . 

’ 5.&-02 ‘i 

2.Otje-01 ‘i ’ 
i.ooL+oo ‘i ’ 

j800 
180 

‘730 
j700 

11 
0.06099 

i800 
0.73 

1.8 
‘370 
b.31 

18 
10 

0.12 
37 

‘370 
7.3 
5s 

d.016 
0.6048 . 

73 
‘0.21 . 

25’ . . 
7.3 

6.031. 

But;1 beilzyl phthalatk . 
But&hihalyi byt;lglyklatk 
Cacbdylic acid ’ . . 

78000 
-230 

39 

. 3.o&-oj ‘h . 

5.&Q4 ‘i [ICadmium and compounds 
. 5#(jQ1 ‘; . 

‘2.0&-03’; 
l*&Ql ‘i . . 

1 l.o&Ql i . 
. . 

5.ook-03 i 

74 
‘180 

i800 
32 

‘390 
i8Otl 

A Captan 
Carbatyi ’ ’ 
Carbazoie ’ 

II Carbofttran 
l.OOLOl ‘i ’ 
7.OOk04 ‘i 
l.Otk-02 ‘i 
1.00&@1 ‘i 

‘2.Ofk-03 ‘i ’ 
l.Xie-02 ‘i ’ . . 

6.Mie-OS ‘i ’ 
z2&m’i 
. . . . 

2.8&e-03 ‘h 
s.71k-04 ‘c 

Carbon &s&de 
Carbon ;etrakhlohde 
C&cwifan ’ 

4.9 
‘780 

im 
‘16(1 

i200 
’ 1.6 
b.49 
i600 

Chlkal 
Chl&a&en’ 
chl0ra*i1 
Chlbrdak. : . 
Chl&it&&ethjl ’ 
Chlkin~ di&de ’ ’ 
Chlka&talbehybe 
Ch&oa&ie’aeid’ ’ 
2-Chlordacetbphenone 

. 

. . . 

.5.71-05 'i ' 

. , . 

. . . 

' 8.Sie-06 '1 

. 
9.3 . ii00 

. . 
27’ ’ i!OOO’ . 

‘6.9Oi-03 ‘0 . 

‘2.Otie-03 ‘h ’ 
. . . 

540 
‘160 

I  

5.4 4100 
27’ Z&O00 

4.012 11 
‘270 200000 

27 20000 
27 20000 

‘540 410ooo 
27’ 2kOO 
34’ ‘2iooo 

b.52 ’ ’ ‘470 3 . . ‘ 

15 
21 

d.023 
‘730 

73 
7.3 

is00 

laooo . . 
91: 

d.078 ’ . . . 

4.oOe-03 ‘1 
2.OOkO2 ‘i ’ 
2.tti-02 ‘i ’ 
2.00&1 ‘h 
2.0&-02 ‘h 
2.0&!-02 ‘0 

310 
i6oa 
.2.4 

4-ChlorGaniline 
Chlbrobeozeke 
Chlbrohknzil~te 
p-Chlor&e~oic &id 
I-Chloroben;r.otrinuo~~de 
2&l&-l $butadiene 
l-Citlo~but~ne 

‘, 

Chlkeihand 
.’ 

2-Ci&&thyi vhtjl e&r ’ 
Chl;rof;m* :t’ ‘- . 

. . . . . . 

5.71-03 ‘a 

2.OOe-03 h 
4.oo&ol ‘5 .1 ‘ 
2,ot&n2 ‘d ’ !2.86e’+OO ‘i 

~2.56342’0 * . . . 

l*&42’i, * ’ . . 

. . . , . . 

Key to Data Sources: i-IRIS h=HEAST a=HEAST alternate method x- -With&awn fiorn IRIS y= Wthdrawn from HFXST e=EPA-EG-40 o=Othe~ EPA a%CUM~. 

-.-. . . . . . 1 .-. . .- . .*.,. .^... . 



EPA ,Region III Ri.&-L@ed Concentration% RL Smith (10/15193) 
: 

Chio&2-~eth~ianilke 
Cittor&2,2~mett;ylar;iline’ 
rdrochloride 

. 
bke Oven Em&ions 
k&e-r and &&out& 
koionaidehide ’ ’ . 
:umene . 
$anazine . . * 
Iyanides 
B&i& cyakde’ 
&ppe; cyanide‘ 
C&c& cyanidd . . 
Cyanogen . 
Cyanogen bromide . . 
Qanogen chloride 
Fke janide 
Hidrogen bake 
p&a&m cyanide 
&a&urn klve; cyanide 
Silver janide ’ ’ 
S&l& cyakde’ . . . . 
21, 

1.3Oe-02 h 
S.Stle-01 ‘h t ’ 

6.3Oe-03 h y . 
. 

4.6&-01 ‘h ’ 

fj&)&fJ2 ‘i 
.,.. 

_. . 

‘5.ti-03 “ 
I, .i 

~15&-02’i . 
2.oo;t-oz ‘i 

’ 2.&4l ‘i ’ 

‘3.0Oi-03 ‘1 . 

. l.OOk-02 ‘h ’ 
‘S.OOi-02 ‘1 ’ 
8.0&-04 ‘h 

i.&+oO ‘i 
‘5.0&-03’i ’ . 

3.7ie-02 ‘h 

l.OO&02 ‘x 
4.00&02 ‘i 

‘2.OOi-03 ‘h 

Lode-01 ‘h 
5.&-03 ‘i ’ 

4.0&-02 ‘1 ’ 
4.OOk02 ‘i 
9.0&-02 ‘i ’ 
MO&02 ‘i 
2.OOe-02 ‘i 
2.Ode-02 ‘i 
S.O&-02 ‘1 ’ 
2.)&41 ‘i j’ 

l.O&-01 ‘i ’ 
4Mk-02 ‘1 

’ 3 

5.00&02 ‘i ’ . . 

Z&-o2 .h . . . 
. . 

. . 

5.7ie-07 ‘Y 

2.Sie-03 -h 

. 

. 

2.50&02 .h . y 
1.8&-02 ‘h . y 

. 

. 
Y 

l.l&& ‘h ’ ’ . . 
. . , . . . 

Y . . . . . 
. , . . . . 
........ 
........ 

. . 
. 

. . . 
4.2Oe.+Ol ‘i 
i.20&+00 ‘Y 

i.l7e+OO ‘i . . 

i.90e’too ‘h i.90e+00 ‘Y 

8.4&-01 ‘h ’ 

. 

........ 

........ 

........ 

........ 

........ 
_’ .... 

......... 
. . . 

‘C 

4700. ‘370 
‘180’ ‘18. 
is00 150 
is00’ ‘150 
j300’ ‘330 
i800’ ‘180 
‘730’ . 73. 
-730. 73’ 
i800’ ‘180. 
i3oo’ ‘730 
5700. ‘370 
isoo’ . ‘150 
i800‘ ‘180 . 

‘140’ 1oiNOO: 
6.8 jlO0 
54 4io00’ 
54 4i000 

‘120’ Piooo’ 
68’ si000’ 
27 26000 
27. 20000 
68 sio00 

‘270 200000 
‘140’ lo&IO’ 

54 4iooo’ 
68’ si000. 

. . 

\ 
Key lo Data Sources: i=IRlS h=HEAST a=HEAST akmale method X= )tit)ulrbm from IRIS y=Wthdrown from HEAST e=EPA-ECAO o=Other EPA documents. / 

6.011 0.0054 . b.12 , 4.9 1.1 
0.6069 0.15 6.014 6.2 1.4 

2900’ ‘290 
b.42 . 0.25 
0.59 0.35 
‘180’ ’ 18’ 
‘170’ ‘100’ 
6.1 b.57 . 

‘120’ 73’ 
i3oo’ . ‘730’ 
‘110 . ’ 11 . 
‘370’ . . 37’ 
i800. ‘180 . 

29 2.9 
3iooo 0.6021 

‘180 0.0001s 
0.0028 
O.&l29 

i400’ ‘140 
0.035 0.0033 
is00 9.4 
b.08 O&75 

‘110’ SZOOO 8300 
b.13 ‘110’ 26 
b.18 -160’ 35 

6.8 ~100’ ‘390 

b.29 ’ 
27’ 

.270 ’ 
4.1 . 
14 . 
68’ 
1.1 . 

i400 
6.8 

‘260’ 
2iooo’ 

l2Aooo‘ 
kl0’ . 

l&O0 . 
5i000’ ’ 

‘820’ 
loobooo’ 

LWIO’ 

5E 
1600 

l&IO 
‘234-J 
%a 

39Ot-l 
63 

7kOtl 
390 

so’ 3imoo’ i9oc 

0.0017 1.5 b.34 
54‘ 4i000’ jl, 

0.0038 3.4 6.7t 

j8Ot 
iwl 

310(1 
310c 
iOot 
39ot 
i6Ot 
i60( 
j9, 

18001 
53M 
GOC 
590 

-.-. . . . . . 1 .-. . .- . .*-,. ,^._. . 



MOe+OO i V 

ho’ ‘730 
‘180’ .18’ 
‘310. .37’ 
‘270’ 27’ 

l&00’ is00 
ii00 ‘110 

18’ 1.8’ 
im 6.026 . 
0.2 ci.018 
0.2 6.018 
61 37 . 
1.5. 0.15 

b.17 0.1 
33 3.3 
61 37 

b.13 d.075 
6.048 0.21 

0.0&75 0.0081 
j700’ ‘370 
ii00’ ‘110 
‘370’ . ‘210. 
‘540’ . ‘320 
b.44’ . b.26 . 
b.15 . . d.014 ’ 

O.aoll . o.Ok67. 
‘390’ . ‘210 
‘810 ‘520 
b.12 d.069 

6.044 6.036 
61 37 

‘120 13’ 
55 33’ 

‘110. 11 
‘290’ 29’ 

61 ’ 37 

. . 

2.0&-01 ‘i 
5.0&-03 ‘i 
a.&-02 ‘i 

’ 7.5&-03 ‘i ’ 
5.00L-01 ‘i 
3.0&-02 i 

.5.OOk-04 ‘x . . 

‘270 
6.8 
14 

2okOO 
jlO0 

10000 
j700 

510000 
siooo 
‘510. 

12 
8.4 
8.4 

10000 
41 
47 

‘920 
GO00 

34 
2’ 

6.034 
1OtiOOO’ 
3i000 ’ 
9iOOo 
9i000 ’ 

‘120‘ 
. . . 6.4 . 

2hoo’ 
lOklO0’ . 

31’ 
4.8 

l&O0 

390 
‘780 

.  

.  

1 

.  

.  

3.4&-01 ‘i . 
Y 

Y 

Y 
Y 

6&e-07 ‘h y 
.7.7&-01 ‘i y 

10 
‘680 

41 
b.68 . 

0.013 

590 

3doOa 
i3oa . . 

39 
2.7 

D&ha1 ’ . . . 
Dalapon’ . ’ ’ 
Dal;itol. . : . . 

2.40&H ‘i 
.3.4de.Q1 .i 
3.4Oe-01 ‘i . 

ibkm&zhl&omkthane ’ 
1,2-iDibromo:3-chio,p,pane 
1,2-iIibkm&thake 
Dibkyl bhth&te’ ’ 
Dikmb; 

X,s~Richioro:2-b;tene’ . 
Dic~lor&iflt&o~eth&e ’ ’ 
l,l-&lor&thane . ’ 
1,2-bichiorkthane @DC)’ 
l,l-iXrhioro&hylkne 
1,2-i)ichioro&hyl&e (cis) 
1,2-bichiokthyl& &&.) 20000 

9200 
ho 
s200 

0.0093 
a.&93 

14 
0.054 
0.052 

1.2 
14 

0.038 
0.6023 

o.tJOkl37 
‘140 

41 
‘120 
‘120 
b.13 . 

d.007 . 

‘270 ’ 
‘140. 

6.035 
0.0053 

14 
27 

1.9 

1.9 
'78a 

3.1 . 
II 
7( 

‘78( 

5.Oie-04 i 

l.OOi-02 'i 

4.&-05 ‘i ’ 

9.0&-04 ‘h 
Lode-02 ‘i 
2.&-02 ‘i . 

6.1&-02 ‘h . 

8.4Ok-02 ‘i 
i.40&0 ‘h 
S.SOe+Ol ‘i . . 

71 
6.4t 

0.007: 
i800 
i300 
iooo 
7000 . 

27 
1.4 . . 

5.71k05 ‘i 
5.7ie-05 ‘h . 

l.ode-01 ‘i ’ 
‘3.OOi-02 ‘i ’ 
.9.&-02 ‘i 

‘8.&-02 ‘0 
’ 5.71-02 ‘a 

. 

. . Y . . . 
V . . . 

’ 2.29k-01 ‘h ’ 
.2*40;eu2’h . . . . . 

. . . . . . . 
‘4.&&‘i . * . 

.; 

b.30~+00 ‘h . . .y 
.  .  .  .  

.  .  I  .  .  

~9.lde-02 ‘i 
6.&41 ‘i t 

. 

. , 

.2.00&l ‘i ’ 
1.OOk.N ‘h ’ . 

5.71kO2 ‘1. 
1.43k-01 ‘a 
2.8&-03 ‘e 

.y 
Y 

Y 

Y 

Y 

Y 

Y 

isoa 

5 

1.1 
‘78( 
i6M 
‘70( 

9.liie-02 ‘i 
1.75k-01 ‘i 9.oOe-03 ‘i 

l.OOiO2’h 
Z.OOk-02 .i 
9.00e-03 ‘h . 
3.OOe-03 ‘i 

’ 8.G-03 ‘i : ’ 

1.0&42 'i :- 

12 
4.1 

H1,2-@c$or~hyl~ne 
2,4&ichiorophenol 

fmixilre) : 
I 

4-(i,4-Dkhl&opheno$butyric’ 
Acid (2,4-D@ 
2,4-bic~or&he&ya&.tictAcid 
(54-D) . . . . . 

,‘ 

11 

.~. . . 
Y 14 ltiooo‘ 

, . . . 

Key to Data Sources: i=IRlS h=HEAST a=HE.&T altemate method x=wirhdrawn jrom IRIS y=withdrawn porn HEAST e=EPA-ECHO o=Other EPA docume?~.~. 

23 

‘63( 

-.-. . . . . . 1 .-. . .- . .*.r. .^... . 



EPA Regipn III Risk-Based Concentra, 

‘:Di&etho$ekidine 

-Ditkth~lfon&m~de 
l,l-Dimkhylhydr&& 
12-bi&thy~hyd&i& 

4,6-biniiro-okyc~ohe&l phenol 
I,;?-bintirob&te~e 
1,3-i%iii&&ue~e . . . . 

. . 

s: RL Smith (lOll5193) 

l.l4e-03 i 6.8Oe-02 h Y 
‘3.)&-&l ‘i 
3.00&03 ‘i 

8.00&04 ‘I . . . . 

3.Ofie-02 ‘h 
’ 5J)&O5 ‘i ’ 

. . 

i.oOi+OO ‘h 
1.10&02 ‘6 . 

5.7ie-03 ‘i l.$tje-01 ‘h 1.30e-01 ‘h Y 

. 
2.9OkOl ‘i . 

’ 4.4&-01 ‘.. 
5.7ie-05 ‘a $ 

i.6otGol .i 
1.4je-03 ‘i . 

5.7ie-03 ‘h 
,. , . . . 
. . . . . . 

i.sle+Ol ‘i 
Y 

. 
. . 

6~&u1 ‘* ..... . 1=L&eu3 .i ..... 

.*~odcul .i ............. 

. , . . . 

$.(&j2 ‘i . ’ ’ 
2.(&J)2 ‘3 . 

. *&ju2 ‘i . 

. 
5.7ie-06 ‘X 

2.&-03.i 
. . 

. 

l.OOk-01 ‘h 8.5?e-03 ‘i . . 

~2.&42 ‘i 

6.0&-04 .i ' 
I.&-O3 'i ' 

i.ok'+ol 'h 
l.OOkOl -i ,: 
2.OOkO3 ‘i 
4.OOkO4 ‘h 1 ’ 

1.0&-04 :i .’ 
4.OO;-04 'h ' . . 

‘4.7&+03 ‘h . . 

. 1.4de-02 ‘h . 

7.50&01 ‘h 
5.80&01 .h 

!X2Oe’+OO ‘h 

i.60e+00 'h 3.5Oe+OO ‘h 
j.7Oe+Ol ‘Y 5.7Oe.+Ol ‘Y 

. 

. 
‘1, 
. . 

: .., :..:.:,:. :.;.:y..:.:: .:,j :, .: :.‘-Yi:~. 
.Ta$ Gat& 1:: Commercially Y :. .. ,:... 

:;.~.‘(~g/j):.i~.~ ..,. 
,&&@.&: : .j ?... ::.y f&itti ..* ,. Rsiaential. 

.$:::.(j&/$%). :.:. Fish (kg/kg) ~::.+(mg&g)., ;. ‘, soil (m&kg) 
0.16 0.092 0.046 42 9.4 

0.077 . 0.048 6018 16' 3.5 
‘110 11 4.1 3100 ‘230 
0.23 6.022 6.011 ’ 9.9 '2.2 
‘0.15 6.014 O&72 6.5 1.5 
0.42 0.21 41 3i000 i3oo 

0.0042' 'o.oCio39' O.&o2 b.18 ' b.04 52. 5.2. . 
.210. 21. . 

7hoo' i300' . i7OO' ‘lOObOO0’ 16CiOOO ‘400. . 40. 15. liooo. .860 

56 ’ 5.2’ ’ ’ 2.6’ tiO0’ ’ ‘530 
2bOO’ . i9oo’ . ilOO' 82iJOOO' 6ti 

‘o.OObO14 O.til3~ okOOtb67 . o.ObO61 O.O&lS 
i900~ I -290, . ‘110’ S&O0 8300 ‘730. 73’ 27. ~. i600 

i900‘ I ‘290’ ‘110’ 8kIOO’ &OO 

‘730. .73. .27’ 
2&o' i604l 

7.3 0.73 0.27 '200. ‘16 
4.8 0.45 b.23 ‘200’ .46 

b.21 
d.021 

73 7.3 2.7 iooo ‘160 
0.09 0.&83 0.&42 ’ 3.8 b.85 
0.12 d.011 0.0054 4.9 1.1 

0.0073 O.ObO68’ 0.00034 0.31 0:069 
‘3700’ 31’ ‘140‘ lotmoO' i8OC 
0.026 O.bOlS 0.0012 1.1 ' 6.25 

O.bO18 O.Oi)O17 '0.00~085 d.077 0101; 
.730. 73 27. 2oooo. 

i6OC 
22' '2.2' 0.81 '610' 4; 
37' '3.7' '1.4' iooo' '7f 

37&o' 3iooO' l&oO~ 'lOtiOO0' 78&M 
3700' '370' '140' 100000' i8Ot 

73 7.3 2.7 2000~ .16( 
15' .1.5' b.54 . '410 31 

. 
3.7 b.37 b.14 I . ‘100’ 7.1 
15' '1.5' b.54 '410' 3: 

‘\ 
Key to Data Sources: i-IRIS h=HEAST a=HEAST alternate method x=WIthurwbt ffom IIZIS y= Wtthdrawn from HEAST e=EPA-EC40 o=Orher EPA documents. f 

..- . . . . . 1. _ . ._.^ .., ~ . . 



EIQ Regrw III Risk-Based Concentrarions: RL. Smith (10/15/93) 

Taji w&r : 

@til9~~~~ 

73 
6.099 

73 
37 

2.OOe-03 i . . 

2.0&-03 ‘i 
1.ode-03 ‘h 
1.&-03 i 

~2.ode-02 ‘h _ . I 

3.~0;~02 ‘i ’ 

2.5de-02 ‘i , . . 

2.2de-03 ‘i . . 
. . 

:?.0&45’i ’ 

2.&-03’i ’ 

. 

. 

, 

. 
. 

1.00&02’t . ’ 
‘4.&Q3 ‘i ’ 

’ ij$&03 ‘h ’ 
'2j)&Q2'i ' 

3.00k-04.t * 
‘2.0&03 ‘h ’ ~2&5&4 .i 
. I . . 

’ 5.7it-03 ‘i 

6.8OAOl ‘i 

l.l&-02 ‘i . 
. 

.8.0&-01 ‘i . 

i6OehO ‘h 
ime’+oo ‘h 
k3Oe~+OO ‘h ’ . 

. 
. . . 
. . 
. . 
. 

9.9de-03 ‘i . . 
. . . * 

. . . . 

. . . 

. . 

’ 4.8de-02 ‘h . 

. 

. . 
. 

i.oze’+oo ‘h . . . . 

. 
. 

. 

’ 7.7&z-01 ‘i . 
. 
. 
. 1 I 
. 
. . 

. 

. 

’ 4.2de-03 ‘i . 
. . . 

. . . 

. 

. 

. 
. 

. 
Y 

. 
, 

* 3.5tie-01 ‘h . . . 

0.0092 Oh46 4.2 6.94 
7.3 ’ 2.7 iooo ‘160 
3.7 . 1.4 . iW0 78 

37 
‘730 

3.7 
73 

0.57 
‘110’ 

1.4 
27 

‘0.29 
41 
34 

oh39 
3’ 

0.0&37 
o.O&39 
0.06034 

0.054 
2.7 
14 
5.4 
8.1 
27 

0.41 . 
b.32 . 
. 

34’ 

iooo 
20000 

78 
i600 

58 
i&G 
iooc 

0.e 
‘17(1 

01074 
01071 
oi6s 
‘3.1 

6.1 
iloo 
‘910 

0.084 . 
80 

O.i)078 
O&83 
O&72 

1.5 . 
73 

‘310 
‘150 
‘220 
‘730 

11 
6.8 ’ 

‘210 
‘910 * 

260 
3iooo ’ 
2booo 

3.6 
i200 
‘0.33 . 
0.35 . 
‘0.31 

41 

91 
0.0081 

8 
o.oiIo73 
0.ti11’ 
osO67 

0.15 
7.3 
37 
15 
22 
73 . 
1.1 

1’ 
21. 

. 91. 

2000 16( 
‘78( 
‘31( 
47t 

ic;oc 

‘I 
1,4-i)&&.’ ’ 
D&nc. . . . 

‘25&-02.r I . . 

. 5*&Q4 ‘i . . . . 

’ 4.00k-01 ‘h * ’ 5.71-02 ‘i 3.00eQ1 ‘. . . 

‘g*&Ql’i . I 
. . . 

1.00&l ‘i 2.8kc-01 ‘i 
. Q-&Q1 ‘h _‘, 
.2.&Q2.h . . . 

. 2*m.+w ‘; . ?- . . 

. . 
*..;r, . x71-03 ‘h . . . . . . . 

. . . . . 

il00 
6100 . 

2h000’ 
‘310 
‘290 

EtKiwul,~n ’ 
En&thi$ ’ ’ 
Esdrin ’ ’ . 2: 

6! 

EP’J$ (S-ethyl 
_ q@&carbamate) 
:th;ph& (2khloketl&l ’ ’ 
ho&honk acid) 

‘180’ 
. . 

18’ ’ 6.8’ ’ jl00 . ‘39t 

. . 
3! 

. . 
18 . 

lh00. 
li0o0 ’ 
3k00 

1.4 
i300 ’ 

ii000 
‘730 

73000 
.210 . 

8.066 . . . 

1.8’ b.68. ‘510 
‘210’ ‘540 . 41b000~ 
il00’ .410 31oooo’ 
j300 . iuxl’ . 92&00’ 
b.13. . d.066 ’ 60’ 
iooo 140 1000oo . 
ilOO_ ‘410. 31b000~ 

.,;. . ,>. 

3i0oc 
2ioof 
7&n . 

1: 
i8Ot 

2GlO( 
i60t 

16tjoot 

b.6: . 

Ethylene diakne’ ’ ’ 
Ethilend Sly& ’ ’ ; , Vii. ,. . %b . 
iEthylene glycol, monobutyi ethkr 
Ethilen; oxiie ’ ’ ’ ’ 

27. Z&00’ 
i700’ ‘ltioo0’ . . . I 

0.0031 ’ ’ ’ 2.8 ~ . . 1 

13 
?300. 

21’ 
b.018 ’ ’ . . II ; , . . . . 

Key 10 DatQ Sources: I-IRIS h=HEAST a=HEAST alternate method x=B%hdra~ from IRIS y=Withdrawn j?om HEAST e=EPA-EC40 o=Other EPA documenis. 
-- -.- I-...-...-mm. . . . . ..-... 1.-1- -_ 



EPA Region I.JRisk-Bared Concentraiio~ RL. Smith (10/15/93) 14 

. . . . . . 

l&Acid’ . . . 
. tyl-il . tyl-il . . . . . . 

H&chl&obkadiene . H&ch&bkad~ene . 

. . . . 

j.,‘+oo ‘I . . . 
.8*)(jQ3’i . 

2*5(j-04 ‘; . . . 

’ 13&42’i ’ 

‘6.0&2’i ’ . 
.8*)(jQ2’i . * . . 

.2.&42-i * . . 

‘6.0&-02’t ’ ’ ’ 
1.06442 ‘i * . 
l*&Ql ‘i . . 

I, I.. . 

~2.9oe-03 ‘i 

’ 2,&4 ‘i 

i.O&+OO h 
i&+00 ‘i 
l.ode-03 ‘i . 

. 

. . 

. . . 

. . 

3.06e-03 ‘i . 1.4&-02 ‘11 . , . . 
. . 

4.0&-04 ‘i 

’ S.OOL-04 ‘i .2.86e-04 ‘h 
1.&j&l ‘i 
5.0&Q5 ‘i 

1.36e-02 ‘i ’ . 
5.m;-04 ‘i ’ . 

1.3&-05 ‘i . 
.2.&=03 ‘i ’ 

8.O&-@j ‘i i ’ 
.2.g-04'h i * * . 

. . ., . . . . 

j.ot),+()l ‘h ’ 

3.o&-02 ‘i 
. 

i.SOe'+OO -i i.SSc+OO 'i 5 

iJ.lOe'+OO 'i b.lOe+OO ‘i ) 

Y 
i.6oe’+oo ‘i ’ i.61c+t?O ‘i y 
“7.8&& ‘i 

:::!, 
7.7&-02 ‘i ’ y 

. . . . . 

.! 
. . . '". 

6.30&+00 ‘1 &Oe~+OO ‘i ’ 
i.8oe+oO ‘i i.8Oe+oO ‘i ’ . ., 

‘I’ 

i.4oe+o2 .Y 

. . . . . . 

. . . . . . 

’ 35&-03 ‘i ’ ’ 
l.g&Ql ‘i . 

. . 
. 

4Se-o2 ‘i . . 
. . , 

. . 

i2oo 
3300’ 
0.37 

‘730’ .270 . 
‘330’ ‘120. 

0.037 0.014 

2Iliooo’ l&o 
92oOo’ iOO0 . 

10’ 0.78 

O.tio48 
lloooo 

‘290 . 
9.1 . 

‘470 
i200’ 
i9oo’ 
‘730 . 
izoo . 
‘370 

19 
‘0.35 . 

73 
km’ 

73ooo’ 
llkoo 

37 
6.018 
‘110 

0.0013 . . 
2.2 
15 
15 

j700 
1.8 

‘470 
O.tiO23 
o.i)012 

12 
0.0066 

b.14 
0.011 , 
d.037 . 

~o.o0&45 ‘0.000023 . 
liooo’ ’ 4100 . 

29’ 11’ 
‘0.91 il.34 . 

47 
‘220 
‘290’ . . 

73 ’ 
‘220. 

37 . 
1.8 

6.033 
7.3 

‘0.14 
koo’ 

liooo . 
3.7 

0.0016 
52 

o.tio13 
b.21 

1.5 

18 
’ 81 

.llO . 
. . 27 

’ 81 
. . 14 

. 0.9 
6.017 

2.7 
‘270 . 
2700 
iloo 

1.4 
O.ObO83 ’ 

4.1 
0.00&63 

0.11 
il.54 
0.54 
.140 

6.068 

I’ 
‘370. 
0.18 

47 
0.6014 

0.6069 
7.3 

0.0039 
6.081 

o&lo99 . 
0.6035 . 

18 
0.0007 

o.oi)o35 
2.7 

d.002 
il.04 

0.6005 . 
0.0018 . 

0.02 O.dO46 
looliooo’ .23koo 

iuLoo’ ‘630 
‘260’ ‘20 

iiooo’ iooo 
diooo’ 4700 
8iooo’ f&M 
2in100’ . i6oa 
6iooo’ . 4700 
lkmo‘ ‘780 

‘82o’ ‘180 
15’ 3.4 

iooo’ ‘160 
2otjooO’ l&No 

lti’ 16&M 
loo&MM 23&O 

iIM0’ ‘78 
‘0.75 6.17 
3100’ 230 
6.057 01013 

95 21 
‘410’ 31 
‘410 31 

lOti’ i800 
51‘ .3.9 

lsloo’ iooo 
b.64 0.14 
0.31 6.07 
2000’ ‘160 

1.8 0.4 
37’ 8.2 

0.45 . . 0.1 
1.6’ 6.35 

Key to Data Sources: i=IlUS h=HEAST a=HEAST altemoie method r= Wirhdrah from IRIS y=U%hdrawn jiom HEAST e=EPA-EC.40 o=Orher EPA documents. 
-7.-faAr^;. . . 

- ,.,.T.. , . , . . . . . , , . ..““.~. . . __ . . . . ,I. . . 



i; . . ..‘:.: ; ” ::.:;.:..: ::;i:c, . . . ., ,., .. 
Q&&+ ,... ::ji:;.:: i:...: 

HCH (gamma) Lindanc 
HCktcchni& ’ 
He&hl&oc$lopcnladiedd 
Hexachloroaibenzo-p?dioxin 
mixture (HxCDD) 
H&chl&ethand ’ 
H&achl&ophene~ , . . 
tla;ahyciro-l;3,5-irinitro-l,j,5-l;iaz 
ne (RDX) , . . . 
n-Hexane 
HcAzinbne ’ ’ 
Hydra&e, hydraiine sulfate 
Hyckgcn chhxidk 
Hydrogen suktde’ ’ 
I~y+quhanc ’ . 

.i’l_ . .: 

. 

i 

’ 

- 
\’ 

-,orai RfD .“. ‘. -1nhated RfD Oral Potency inhaled Potency 0 
w3kN .‘. OWW-0 Slope l/(mg./kigld) Slope‘ l/(mgkg/d) C 

XOOe-04 i 1.3oe+oo h 

_ --- 
Commercial/ 

Tap water 
.. ,.‘> ; 

Ambient iii .’ industrial SOii Resident&l, 
o@) Wm3) Fish (mg&) OwW soil (mgfkg) 

0.052 0.0048 0.0024 2.2 0.49 

7.OOe-03 ‘i Z.Ooe-05 ‘h 
i.79e+oo ‘i 

Y 
4.55e.f03 ‘i 

0.037 0.0035 0.0010~ 1.6 0.35 
0.15 I 0.073 9.5 7200 ‘550 

‘o.ooaoll iOOObOl4 0.&0~05~ 0.00046 0.0001 

l.ooe-03 ‘i 
3.00&04 ‘i . . .’ 
3.ooe-03 ‘i ’ 

1.4&z-02 ‘i y 

6.0&-02 ‘h 5.71k-02 i 

i.80c’t00 ‘i 

6.20&03 .i 

1.4oe-02 ‘i . 

1.1&z-01 ‘i 

3.3&-02 i ’ 
. 

2.Ooe-03 .i 
3.oOe-03 ‘i . 2.5je-04 ‘i 
4.Ooe-02 ‘h . 
l.3&02 ‘i ’ 
2.5oe-ol i ’ 
4*&-02 ‘i . 

’ 3*&41,‘i . 

.2.0&41 ‘i . . 
’ 1.50&02 ‘8 
’ l&(j-ol ‘i . 

iooe+oo ‘i 

. 

. 

p.&o‘g ‘i 

Y 

i.72c+oi ‘i 

I 

5 . 

. 

‘350 
i200 
0.022 

73 
‘110 
is00 
‘470 
9100 
is00 
is00 

71 
‘550 
3700 

‘210 
‘120 

0.00037 
7.3 

0.94 
‘150. 

47 
‘910 
‘150 
iloo . 

6.6 
55 

‘370. 

81 6iOOO 
45 34ooo 

0.0011 0.95 

4.1 3100 
54 4iooo 
18 ljOO0 

‘340‘ 26booo 
54. 4iooo 

‘410. 3loooo 
3.3 iooo 
20 15ooo 

.140 t 1ooooO 

. 2*ode43 .j . . . . . 

‘1.0~07 ‘I ’ . . . 
.‘2.&-03’i ’ . . . 
.2.00e-02 ‘L . . 

.2&)&)l ‘i . . . 

2+0&4)2 ‘i ’ 

l.O&-01 ‘i . 

5.&-()l .i 

~$~&()5 ‘h ’ 

3.00&02 ‘4 ’ .,; 
5&j-o3 ‘r’ .t : . 

5.3&gJ3 ‘; .&.. . 1.14&04 ‘i 

. . . 

i.t&+oi *C ’ . , . . 
. . . 
. . . . 

. . 
. . . 

. 

.,. ” 
. ., 

. . 

. . . 

. . . 
* * . . 
. . . . 
. . . 
. . . 

. 

. I . 
I 

. 

.! . 

. . 

. . . . 

is00 
0.0037 . . . 

73 
0.0037 . . . 

73 . 
‘730 
7300 
‘730 
j700 

liOO0 
0.73 
ii00 
‘180 
‘180 
3.3 . . . 

‘180’ 
0.0&35 . . . 

7.3 ’ 
o.ooo37 . . . 

7.3 . . 
73 ’ 

‘730 . 
13 

‘370 
is00 

0.073 
‘110. 

18 
0.42 
0.33 ’ . . 

. . 
68’ siooo’ 

O.otjo18. . il.16 ’ 
. 2.7 ’ * iOO0 ’ 

o.ooo14 . * 0.1 . 
. 2.7 ’ iOO0 ’ . 

27’ 2oooo’ 
.270. 2ooOOO’ . 

27 ’ 20000’ 
‘140’ 100000’ 
‘680 510000~ 

0.027 ’ 20 
41 3iooo 
6.4 5100 . 
6.8 Sml~ 

0.12 . 
.j 

92’ . . . . 

. ..Kq TV Data Sources: i==lRIS h=HEAST o=HE4ST alternate method x= Whdrown from IRIS y=WitMrawn from HEAST e=EPA-EC40 o=Other EPA docu~~. 1 -- -,. ^ ---. . . . . . ., . . . . . ..I_ . . . . . . . - .I..,VY. .* 

4700 
2600 
0.21 

‘23U 
SlOa 
iota 

2dooc 
jl, 

m 
6n 

i2ot . 

l.t 

i3M. 
‘3% 
iwl . . 

i . 



EPA Region Ii1 Risk-Based Conwntrationr: RL Smith (10/15/93) 16 

3.O@e-O2 i 
3.0~~04 ‘i 

’ 3.0&-o/l ‘h 
S.ode-05 ‘i 
3X&-OS ‘i 

’ 6.0&-02 ‘i 
l.OCie-O4 ‘i 
s.O&-05 ‘i 

~5.ode-01 ‘i 
LOO&O3 ‘i 
2.5&-02 ‘4 

’ S.&-OS ‘i 
l&e-O3 ‘h 
Z.&-O3 ‘0 . 

0.41 
‘0.41 

0.041 
d.041 

81 
0.14 ‘100‘ 7.8 

0.068’ 51. 3.9 

.310 
‘310 

23 

23 

2.3 
2.3 

47w 

i.OOi+OO ‘h 
’ S.&-O2 ‘0 . 

.  

’ 8.5ie-05 ‘h 
. 

. 

‘2.ooe-04’. . . 
. . 

11’ 
11’ 
1.1 
1.1 

2200’ 
3.7 ’ 

1.1 
0.31 . 
0.11 
0.11 . 
‘220 

. 

31 
31 . 

6iOOO 
. . 
. . . 

39ow ‘680’ 51oooo’ 
1.4’ iooo’ 
34’ 2kmo’ 
6.8 . ilOO. 
1.4’ iooo’ 
2.7’ ’ iOO0’ . 

Ci.069 ’ t 62’ 
i400. ‘ioobooo 

41’ 3iooo’ 
6.013 12. 
d.018 16 
i400’ ‘W&XXI’ 
b.68 ‘510. 

78 
2ooc 
39t 

7E 
‘16( 

14 

7800( 
im 
.2.7 
3.5 

0.73 
0.18 
i8OO’ 

3.7 . 
91 . 

. , . . . 

. . . . . . 

. . . . . . . 
. 

hidaihion ’ 

Me~hox&hlo~ . 
‘L-hieth&yetlianoi . . . 
2-tietho&ethanoi a&ate ’ 
2-~etho&nit&aniline 
Meihyl acetaie ’ . 
Meihyl &l&e ’ 
2.tiethyianiline ’ . . 
2-hiethyianiline hidr&hlohde 

. . . 

. . . 
-180 

37’ . 
73’ . 
1.5’ 

3iOOO’ 
iloo’ 
b.28~ 
b.37 . 

3iOOO’ 
18 

18 
21 . 
7.3 . 

0.14 
57, 
‘110 

6.026 
6.035 
1700 

1.8 

. . . . . . 
’ 5.71C-03 ‘i . . 
. 
. 
. . 
. . 

. 

‘&j&&‘h . 
. 

. . 

i.ooe’+oo ‘1 
s.OO~-04 ‘i 

. 

.370. 37. 14 t lbooo. 

.780 
1.00e-02 .i . 

4-(i-Meihyl-i~hchroen~) 
butyhc acid (MCPB) 
2-(i-Methyl-i-chlbrophen&) 
propionic acid 
2-(i-Meihyl-i,4-chlorophe~o~j 
propionic acid (MCPP) 
Me~hyl&lolkx& 
4,4’:Methylenedidhea~l is&an&e 
4,4’:Methylenebisbenz&eamind 
4,4’:Methyleie bis(2-chlor~anil~ne 
4,4’IMethylene 
bis(N,N’dimethyl)aniline 
Meihylene bromide 
Meihylene chloride ’ 
Methyl &hyl’ke&e 
Meihyl kydr&ne’ ’ 

37’ ‘3.7’ ‘1.4’ iOO0 78 l.OOe-03 ‘i 
.......... 

r.ook-03 .i ............. 

8.5%01 ‘h 
5.71k-06 ‘h . 

. 

37 3.7 1.4 iooo 78 

3iooo. 
,,, 

6.035 
d.021 

h.27 6.025 d.013 11 2.t 
b.52 6.048 d.024 22 4.! 

1.5 i-J.14 &69 ’ ’ 62 11 

. 
Y 

2.5&-01 ‘h 
1.3tIe-01 ‘h 
4.6&02 ‘i 

7.O&-04 ‘h 1.3ie-01 ‘h . 

. 61 37. 14. 
10000 

4.1 ’ 3.8 0.42 .380 
2iooo’ iooo. ‘810 ’ 61IjOOO 
d.061 0.0057 0.6029 ’ ’ 2.6 
i800 83. 68 ’ 5iooo 

. . . . . . . 

%3t 
81 

4%O( 
b.51 
Go 

lx&02 ‘0 ; 
6.Ode-02 ‘i i 8.5fe-01 -h 
&o&-O1 .i i ~2.88e-01 ‘i . . . 

5.OO&O2 ‘h 2.29e-02 ‘a . . 

Y 
1.65e-03 .i y 

:i 
7.5&z-03 ‘i , 

i.ide+oo ‘h . 
/ * 
. 

1’ , -. 

Key to Data Sources: i-IRIS h=HEAST a=HEAST alternate method x=WTtha~r~& from IRIS y=B’ith&a~n from HEAST e =EFA-ECAO o=Other EPA documents. ,) 

. . 

1 -- -,. 
I --- . . . . . . ., . . . . . . . . _ . . . . . . . - .I.\,VY. 

,* 



/ l 

EPA Rq, 111 Risk-Based Conccnrrutiow RL Smith (I O/1 5193) 

Meihy~&&ion’ ’ 
2-~~tbyjpbe~o~ (&&sol) . 
3-tiethyiphenol (b-&sol j ’ 
4-tiethyiph&ol (~-&sol) ’ ’ 
Mei&yl &vie (nkxtu~e) 
Meihyl &yrek (aiphaj . 
Meihyl iertbkyl dther’(Ml%Ej 
Meiolacior (Duali ’ 
Me&ib&n ’ ’ 
Mir& ’ ’ . 
Moiinatk ’ ’ 
Moiylidknu~ 
Mokchiorakine 
Nalkd . ’ . 
Na&&midd ’ 
Nickel (&uble saits) 
Nickel rkineky d&t ’ 

,, Nickel skkide’ ’ ’ 
Nit&&n . . 

2-r&t&lht;: * * 
3-Nitroaklin; . * 
4-Nkoa~lin~ ’ ’ 

Nit&f&on& 
NitAge; di&de ’ 
Nitiogukidiie ’ 
4-Nhroihenil ’ ’ 
2-Nitro&p&e ’ 
N-f&o&li-kbu&la&ne 
N-ktro&die~han~lam”ine 
~-git&ie&~mj& 

N-Fkx&i~~th~l~m~ne 
. I . . 

. 
, . 
. . 

. 
. . 

. . 
* . 

. . 

S.OOe-02 h 
3.30.e-02 ‘h . 

. 

. 
. . 

. 
. 

. I 

i.SOe+OO ‘h 

. 
, 

. 

. . 

. 
. 

. . . 

. . 
. . 

. . 
. . . 

. . 
, . 

. . 

i.5fkA0 .h 

. 

h&-too ‘i . i*d&;& ‘i . 

i.5&+02 ‘i 
kLl,,Ol ‘i ‘ , , . 

‘2.5(j-04’i 

‘5*&42’r . 

‘5.)(j42i . . 

5.00e-03 ‘h . 

’ 6.00k-03 ‘a ’ l.lie-02 .a .7.0de-02’p . 

. s.ode-03 ‘e . 8.5ie-01 .i 
1.5&& ‘i ’ 

.2*5&m’i . 

.2.&-04’i . 

‘2.&43‘i 

‘5.g&)3‘i . 

. l*&dl ‘i . 

2.&-03 .i 

. l*&41 ‘i . . 

‘2&j42’i * 

. . . , 

. 

. 

. . . 

.1.5&-03 ‘x . . . 
i.~.+oo ‘i . . . 

. l.)(j4l ‘i . . ’ . 

. l*)(j4l ‘i ’ . . 

’ 6.Otk-05 ; ’ ’ 5.71-05 ‘A 
‘3.OkO3’~ . . . . 3.00e-03 ‘@ . . . 

~5.OOkO4 ‘i . .5.71-i&l ‘a .7.0de42’h . . 
. . 

8.4&-01 ‘i 
i.7oe+00 ‘i . 
. . 
. . 

. . 
. . . . 
. . . . 
. . . 

i.ooe+oo’i ’ 

l.o&-01 ‘i 
‘(Q&e&o ’ 

5.71-03 i 

. 
Y . 

b.4Oe’toO ‘h . . . 
. 

. 

. . . . 

. I ,)<i. 
I 

. .,.? . . 
. . . . . 

. . L ,.b, xi, ,I . . . ‘ 

i).40e+OO ‘h 
&&+fjo ‘i 
.~, . . 

iSle+02 ‘i ’ 
S.90ekOl ‘i . . . . . 

s 
2’ 

9.1 
is00 . 
is00 
‘180. 

60’ 
‘430 
‘180 
j5OO 
‘910 

0.037 
73 . 

‘180 
j70O . 

73 
j7OO 
‘730 

. 
. . 

55 
%ooo’ 
47, . 
57, . . 

2.2 . 
‘110 
‘110 . . 
3.4 

i600’ 
6045 
3iO0O 
j70O 
i300 
‘210 

0.012 
Ii.024 

o.OtiO45 
O.&l3 . . . 

290 
0.19 
0.91 
‘180 
‘180 ’ , 

18 
42 

‘260 
hl~ 
‘550 

91 
0.0035 . . 

7.3 . 
18 

‘370 
7.3 

‘370 
73 

o&75 
0.0037 . 

5.5 
5800 ’ 
‘370. 
‘370 
‘0.21 . . . 

11. . . 
11 . . . 
2.1 

‘260’ 
o.O&67 

j7OO 
‘370 
‘230 

O.OkI67 
0.0011 
0.0022 ’ 

‘o.O0&42 
o.ooo13 . . . 

110 
0.096 
b.34 

68’ . 
68’ 
6.8 
8.1 ’ 
95 
6.8 

‘200 
34’ 

0.0016 . 
2.7 
6.8 

.140 . 
2.7 

‘140 
27 

2’ 
k?oo’ 
‘140 . 
‘140 . 

d.081 ’ . . 
4.1 . . . 
4.1 . 

b.68 . . 
95 

o.i)021 
i4OO 
‘140 

84 

0.0kO58 
O.&l 

‘o.OOtk21 
‘0.00&62 . . , 

82000 
87 

‘260 
ski0 
5i00O 
&J’ 
blOO 

7iOO0 
ho 

15iw0 
2&o. 

1.6 
iooo’ 
jl0O 

lotjooo’ 
i?ooo’ 

1OkIOO’ 
2kO0’ . 

. 

isao 
1006000’ 
1ObOOO’ 
lti’ . 

61 
jlO0 . 
ilOO * 
‘510 . 

7kKm . 
1.9 

l&’ 
l&ooo 
6&O 

‘0.53 
1’ 

6.019 
6.056 ’ . . . 

f&V 10 Data Sources: i=lRlS h=HEAST a=HEAST alternate method x=UQh&awn porn IRIS ~=wirhdrawn from fLC4ST e=EPA-E&40 o==Other EPA documents. 
. . 1 .- _,. ^ ..^ . . . . . . ., . . . . . . . . _ . . . . . . . - .I. I, v - . .* 

19 
20 

3900 
3aoa 
‘390 
‘470 

hll 
390 

1iooe 
iooa 
6.35 
‘WI 
‘3w 

iml 
‘16tl 

iSOC 
i6W 

‘LX 
13&H 

;SoE 
isw 
.4.‘i 
ku 
i3 . 

3s 
5-m 
6.4: 

7doo( 
iSoC 
480( 

0.1: 
o.r 

O.ti 
0101: 



EPA Region Ill Risk-Based Concentrations: RL. Smith (lOJl5P3) 18 

N-Nitrosodi?enylamino 
N-Nitroso di-n-propylamine N-&o& di-n-p&&mink 
N-I&v&-N~methylethyla&ne N-I&v&-N-rnit hylethyla&ne 
N-f&o&y&oli~ine ’ N-f&o&y&oli~ine ’ . . . . . . . . . . . . 

........ ;.&+oo’i ..... 

........ ~~u)e+ol .i ..... 

........ 
i.1Oe’+OO ‘1 i.l4e+tM .i .1.00e-02.a ............ ‘y 

.l.ode-02’h ............ ‘y 

................ 

0.06089 

0.&28 

0.6029 
. 

31 
37 
37 

o.ti45 
O.&l4 
0.0015 

14 
14 
14 

0.41 
0.13 
1.4 . 

ltiOO0’ 
llkO0~ 
l&00’ 
4i000 ’ 

‘720 . 
kl0 ’ 

si000 ’ 

0.00% 
0.0031 . 
d.032 ’ 

61 . 
0.3 

‘780 m-Nitrotoluene m-Nitrotoluene 
o-N&o&&e ’ . o-N&o&&e ’ . 
p-N~trot&e& . . . ’ p-N~trot&e& . . . ’ 
No&&on’ ’ . . . No&&on’ ’ . . . 
Nudtar ’ ’ ’ ’ . . Nudtar ’ ’ ’ ’ . . 

I I 
O&b&odiph&yl eiher ’ Oc&b&odiph&yl eiher ’ ’ ’ 
Oct;lhva;o-lj57-~et,,itro:135i- Oct;lhva;o-lj57-~et,,itro:135i- 
t+azoehz QiMX) t+azoehz QiMX) 
oct;lmeihylWo~~ide. O&meihyl~pksp~o&ide~ . . . . . . . . . . . . 

61 
61 ’ 

is00 . 
26’ 

‘110 ’ 
iso0 

780 
‘780 
ho 

55 
330 
i9aa 

1.0Oe-02 h Y .4.0de-02.i . . . . . . . . 
.7.Dde-04.i ............. 

‘3*&43.i ............. 

.5.0dc-02.i ............. 

150 . . 
26 . 
11 

‘180 

54 
0.95 
4.1 
68 

Otykdin 
. . . 

m&&n ’ . . * 

oxa’myl ’ ’ ’ . . . . . 
Oxyfhtorfen 
Paciobuirazoi ’ ’ 
Pakquai ’ 
Parkhiok ’ 

‘2ti-03 ‘h ’ 

’ 5.@j&2 ‘i ’ 

‘5.ode-03 ‘i . 

. 2.56e-02 ‘i ’ 
‘3.00i-03 ‘i . 
1.3tG-02 ‘i . 
4.5Oe-03 ‘i 
6X&-03 ‘h 

‘5.OOi-02 ‘h ’ 
4.00&02 ‘i . . 

. 

. . . 

. . . 

. . 
. 

. 

. 

73 . 
km 
‘180 
‘910 
‘110. 
‘470 
‘160 . 
‘220 . 
is00 
is00 . 

2.9 
73 
4.9 

d.041 
0.56 
is00 
9100 

2kOo 
‘220 
‘220 
6900’ 

2.9 
35 
1.3 

‘730 
11 

. 
27 
68’ . 
6.8 
34’ 
4.1 
18 
6.1 
8.1 
68’ 
54 . 

b.14 
2.7 
1.1 

d.012 
0.026 

68’ 
‘340 
‘810 
8.1 
8.1 

‘260 
b.11 . 
1.6 

0.27 ’ 
27 

0.41 . 

iooo’ 

5i000 ’ 
5100 

24&o’ 
nO0 

l&O0 
i6oo’ 
imo 

5io00 
4io00 

‘120 
iooo’ 
‘820 

11 
24‘ 

5ioa0 
26booo’ 
6liWOO 

6100 
i;lOO ’ 

19kOO’ 
82 

is00 
‘200’ 

2kOO‘ 
‘310 

‘160 
%a 
‘3% 
iooa 
‘23a 
Goa 
'350 

'47a 

j9Oll 
jl, 

28 

‘MC 
6: 
2.5 

.5.: 
j9, 

2ooof 

m&ha& 
bkmo-k-ehioro kycldhexa~e ‘2.30&02 ‘h 

kbr(;mo&phekiyl &her’ ‘2.00&03’i 
. 

iachiorodenze~e 8.ooh4 ‘i Y 
Peniachioronkodenzdne ’ ~3.00&03 ‘i 

. 
.2.&-01 ‘h ’ Y 

Peniachiorodhen& ’ 3.&-02 ‘i ’ 1.2Oe-01 ‘i ’ 
Pekethkn ’ ‘5.OCk-02 ‘i 

. 

Phekmekpham 2.5&-01 ‘i 
. 

Phenol . 6.00&01 ‘i ’ 
m-Phen$enehia&ine 6.00&03 ‘i . 
o-Pt;enyiene&amine B.&-O3 ‘h ’ 
p-Phenyienediamine l.ti-01 ‘h 

. 

Phe~ylm~rcuhc acetate f$&-Os ‘i 

2-Phenyiphenol 
. 

1.9k-03 ‘h ’ 
Ph&ate 2.0&z-04 ‘h ‘1 

. . . 

2J-)&42 ‘i ‘, 

e’ ‘. ‘3.&-w ‘i 8.5je-06 'h 
. . I * __. 

,/i z \ 
Key to Data Sources: i=IRLS h=HEAST o=HE,GT alternate method x= Wha,&n from IRIS y= Ifithdraw from HEAST e=EPA-ECXO o=Other EPA documents. ,i 

7.3 
‘180’ . 

18 . . 
91 
11 
47 . 
16 . 
22 

.180’ 
‘150 
b.27 . 
7.3 
2.9 

6024 
6.052 
.180’ 
‘910 
i2OO 

22 
22 

‘690 
0.29 
3.2 

0.73 
73 

d-031 

47ool 
‘471 
b7( 

1jooc 
6.: 

‘33d 
16 

i600 
2? 

.._ _. ..“.a =.^ . . -.--.... ~. . ..~ . . ., . . . . ,~I, .I.Y.IIY *.1 



‘\ 

I:‘PA Rip . II Ri.sL--1kwd Concerrtmtiorre RI-. Smith (1 Oil 5i93) - 
I 

-= 
\’ 

Oral b&D Inhaled RfD Oral Potency Inhaled Potency 
c%%%Jd). WW4 ---i 

0 
Slope l/(mg/kg/d) Slope l/(mg/lrgld) C - 

2.OOe-05 i 0.027 20 1.6 
i4oo ~1oou000 78000 
i7OO l(lO&OO 16&O 

95. 7Zooo’ j5oo 

: ‘:.,, . . :..: -:::.. .:2.: .’ .., ;: : :j : .) :. :.:: ,:. .:.. :. 
on@mjt& .:jLi :“- 12 ,: . . . . 
hosphorus (white) 
.Phthalb acid ’ * 

0.73 
3iooo 
7woo 
a600 
‘370 

O&76 
O.bO87 

2.6 
6.015 

izoo 
liooo 
0.092 
0.092 
b.92 

O.kI92 
9.2 

0.0092 
isoo 
is00 
do92 
isoo 
iioo 
0.45 
‘220 
‘550 
‘150 
i700 
‘470 
‘180 
‘730 

73 
‘730 
‘730 
470 

~-L ~~730000 
2iooo’ . . 

0.073 
3700 
i300 
‘260. 

. 

3.43e-01 h 

. 

. . 
. 

. . 

. 

i.OOetOo ‘h 
. 

k9Oe'+OO 'h 

?.70e+OO 'i 

4soe'+oo 'c 

. 

7.3Oe-01 ‘c 
7.3de-01 ‘c 
7.3&-02 ‘e ’ 

i.3Oe’tOO ‘i 
7.3oh3 ‘c 

i3oe’+oo ‘c 

7.3be-01 ‘e . 

1.5&-O* ‘i . . 
. . 

. . 
. . . 
. 

. 

hthalic’anhydtidk I 
rdl;m& 

h&nip&s-methyl 
olyb&xlnated biphenyls 
olychlotinated biphenyls (PC&) 
A;oclo; iOi6 . ‘. 
olychl&inated tkrphdnyls~(PC%s 
&tiuciear aromstic hydrocarbon 
Acenaphthdne 
Aruht&enk 
Benz[a]antdracene 
Bdnzo]b]fluorat&enk 
Bdnzo~k]fluoranthene 
Benzoia]pyrene ’ 

Ch=ie ’ ’ 
Dlb&[ah]anthmcene 
PIuoranthene ’ 
Fhorehe ’ . 
Indeno[lJ&cd]pyrene 
Naphthalene t ’ 

Pyre& : : . . 
&hloraz 

* ; 
rolluraiin ’ , . . . 
rometon , . * . . 
‘rometryn 
‘&amide 

. 

i.OOe+OO 'f 

7.Ode-02 ‘i 
I.&-02 ‘i 
7.0~~06 h 

7.0&-05 ‘i 

6,J)(j&J2 ‘i 

~3.oo&ol ‘i I 

37 14 lboo0’ ‘780 
0.32 01072 
0.37 01083 

72’ 5.5 
0.64 6.14 . 

6iooO’ 47(M 
3luOoO 23000 

3.9 b.87 
3.9 il.87 
39’ 8.E 

il.39 0:08E 
‘390’ .8i 
0.39 0:ow 

4iooo’ ,lot 
4iooo’ Z&M 

3.9 0.8: 
4iooo’ 310( 
3iooo’ ’ km . . 

19’ ‘4,j 
6100’ ‘470 

i&00’ im 
4100’ ‘310 

77000’ 59Otl 
iiooo’ ioo0 
51oo’ ‘396 

2&M- . i6oc 
i!ooi ‘lhc 

2bcE(K) 16oC 
2uQOo’ i6f.x 
l&oo’ iooc 

1W‘ ‘lOO&X 
“72booo’ s%of , . , . 

0.6007 
0.00081 

0.26 
0.6014 

o.ouO35 
o.ouO41 

6.095 
o.uoo7 

‘220’ ‘81. 
iloo. ‘410 
0.01 0.0043 
0.01 0.0043 
0.1 6.043 

6.001 o.obo43 
1’ 0.43 

d.ool o.oiw43 
.150’ .54’ 
‘150’ 54’ 
0.01 0.0043 
‘150’ 54’ 
‘110’ ‘41’ 

&42~ 0.021 
22 ’ 8.1 
55’ . ‘20’ 
15 I5.4. 

‘270’ ‘loo 
47. 18. 
18 6.8 ’ 
73 ’ 27 
1.3 2.7 
73 27 
73’ 27 
47 18. 

73000’ 2iooo 
i600‘ ‘950. . . . . * 

6.1ie-01 .c 
6.1ie-01 ‘c 
6.1fle-02 ‘c 

6.10e’tOO .h 
’ 6.1&-03 ‘c ~ 
6.1oebo ‘e 

4.ode-02 ‘i 
4.00&Z ‘i ’ . 

‘4.OOi-02 ‘Y 

’ 3.00&2 ‘i 1 

9.OOi-03 ‘i . 

’ 6.06e-03 ‘h 

’ 1.5dt-02 ‘i 
‘4.OOi-03 ‘i ’ 
7.5de-02 ‘i 
I.3OLI2 ‘i 

‘5.0Ok03’i 
Z.OOe-02 ‘3 
2.ode-03 .i 
2.OOe-02 ‘i 
2.Ook-02 ‘i 

6.10&01 ‘c 

. 
. . 
. . 

. 
‘ropachlor 
‘ropanii 

‘ropargite 
‘ropargfi ahohoi 
‘ropazine 
‘mpham 

. 

‘ropiconazole 
9=c+jke&x- 
Tobylane gl&I, ‘mon&%hyl e&e! . . . . . . . 

Key $0 Data Sotuce~: i=lRlS h=HEAST o=HE&T alternate method x =Withdrawt from IRIS y=Withdrawn from IIEAST e=EPA-EC40 o=Other EPA documennrr. 



EPA Region Ill Risk-Based Concentrations: RL. Smith (1 Oll5l93) 20 

7.OOe-01 h 5.71e-01 i 

2.7 12 
26oooo 
2454mo’ 
iooo 
‘510 
0.24 

3iofm 
si000 
4100 . 

2iooo’ 
ZlOo 
5100 . 
51, ’ 

9kOo’ 
5100 

24 
4100 

11 
20 

io0t. 
61iwoO 

‘310. 
zobooo’ 
26000 

‘o.oobo19 
72000 
20000 
l&lo0 . 

26 
iooo 
‘310. 
‘110 

14 
55 

siooo 
b.14 

5Mo 
78 
39 

01053 
Ii300 
&oo 
‘310 

iooa 
‘390 
%a 
390 

iooa 
‘390 
5.3 

'3ia 

2.4 
1.6 
78 

4iwo 

23 
l&IO 
2000 

d.ooodo43 
is00 
i600 
iooo 

2 
78 
23 
25 

.3.2 
li 

i30( 
0:03; 

1.3&z-02 ‘i. . b.28 0.48 6.013 
,100’ ‘910’ .340 ‘910 91 34 

37 3.7 1.4 
18’ 1.8’ b.68 . 

0.0056 O.ObO52 ’ 0.06026 
iloo’ ’ ‘110’ ‘41’ 
i800’ ‘180’ 68’ 
‘150’ . 15’ .5.4. . ‘910. .91. ‘3’ 

‘180’ ’ 18’ . ‘6.8’ 
‘180’ ’ ’ 18’ .6.8’ 
‘180’ ’ 18. ‘6.8’ 
%oo~ ‘330’ ‘120 
‘180’ 18’ ‘6.8’ 
0.56 ’ d.052 d.026 
‘150‘ ‘15’ ‘5.4’ 
0.25 0.023 6.012 
0.73 6.073 0.027 

37 3.7 1.4 
2iOoO’ i200 ‘810 

11. 1.1 b.41 
i600’ iooo ‘270 .910‘ .91. .%. 

o.iJJOtiO45 OBOOOObO42 O.dOOOOb21 
iso0 ‘260’ ‘95’ .730. 73. .27’ 

‘470’ 47’ ‘18’ 
0.91 6.091 6.034 

37 3.7 1.4 
1.8 1.1 0.41 

0.41 0.24 0.12 
6.052 6.031 ti.016 

1.1 I 3.1 6.061 
iioo’ ‘110 41 

0.00053 0.0b031 0.00016 .~ 

. 
8.5ie-03 'i 2.4&z-01 ‘i 

. 

. uit . . . . 
.  .  . . 

I  I 

nel ’ nel ’ . . 

. . . . . . . . . 

leni?& Add ’ ’ 
se*eniui . . *i . *i . . . . 

Selek&a ’ ’ . 
. . . 

Silv&a~d ckupu~nds . 

,8-‘kDri (dibxinj 

Temeph& Temeph& 
Terbacil’ . Terbacil’ . 
TerbufG . ’ TerbufG . ’ 
r&ltryn ’ r&ltryn ’ 
i,2,~,5-~etca~hlo;obenzene i,2,~,5-~etca~hlo;obenzene 
l,l,i,2-~et~~tiid;oethane l,l,i,2-~et~~tiid;oethane 
l,l,i,2-T’et&hlo&eoethsne l,l,i,2-T’et&hlo&eoethsne 

. 
l.Otk-03 ‘i 

’ 5.(&&j ‘i 
. , 

. 
. 

. . 
i.20&+ol ‘h 

. . 3.0&-02’i 
’ S.OOi-02 +h ’ 
~4.ofk-03’~ . 
’ 2.5tk-02 ‘j . 
’ 5.00&3’i ’ 
’ 5.#&03 ‘i 

S.&-O3 ‘h ’ 
’ 9.&-02 ‘i 

‘5.Otie-03 ‘i . 
S.&-o3 ‘i . 

4.OOk03 ‘i 
3.&-02 ‘j 
2.&-05 ‘i 
l.&-03 ‘h 
6.00&01 ‘i ’ 

,3.&-04 ‘i 
2.&-01 -i 
2.5&-02 ‘i . 

7.&-02 ‘j 
2.00&02 ‘h 
1.3Ok02 ‘i 
2.5&-05 ‘h . 
l.&-03 ‘j 
3.OOL-04 ‘i 
3.&-02 .i . . 

. . 

. . . 
. . . 

. . . . . 

. . 

. 
1.2tk-Ok ‘h I 

2.7&-01 ‘6 . . 

Y 2.86e-01 ‘i . . 

i.5oeCos .h i.5Oe’+05 ‘h . . 

Y 
2.5!&-02 ‘i 5 

. 

2.6tle-02 'i 

Z.&-O1 ‘i 
5.2&-02 ‘c . 

2.03A01 ‘i 
l.&-02 ‘i : 
3.&+02 ‘i : 

. . 

2.03e-03 c 

i.OOe+Ol ‘h J . . . . . . . 

) 
Key to Data Sources: I-IRIS h=HEAST a=HEAST alternate method x=Wtlt~c -&I frarn IRIS y=Wthdrawn from HEAST e=EPA-ECAO o=Other EPA documents. d 

-’ 

..^ I_._ . . . . . . .~ ,.,,. . . . . . . . . .I., 



b:/‘.d i<l!b 111 Risk-Based Corrcerrtratiurts: ILL. Smith (10/15/93) 

Ora\ RfD :- :; -&&ltd RKI 
WY&W :.:: .:-&n&d) 

3.00e-02 i 

V 
OraS Potency I&lid Potenky 0 

Slope l/(mg/kgld) Slope l/(mgkgld) C 
2.4Oe-02 h 

etraethyldithiopyrophosphate 510 
72 
92 
82 . 
82 . 
92 

7 
6.3 

. ii.3 

3.0&-02 .h 

. 

18 1.8 
2.6 0.26 
3.3 . 0.33 . 
2.9 ’ il.29 . . 
2.9 -0.29 . 
3.3 ’ b.33 . 
3.3 . 0.33 ’ . 
2.9 ‘0.29 

‘370’ ’ 37’ 
iloo’ ‘110 41 

92 . 
82 

lOoo0 . 
3iooo 

‘7 
7 

.6.3 
‘aso 

i3a.l 

3.Ode-04 'h ' 

8.0&-02 ‘i 
5.&-03 'i ’ 

6.0oe-01 ‘h 
. 2.&-01 *i 
%, ..’ . 

. 
. . . 

0.41 
‘110 

1.14e-01 ‘y ’ ’ . . Y 

6.opk-Ol”~ ’ 
. 2~J‘.&‘.h . 
. . . 

3.2Oe-tOO ‘h . 

. 1,9de-01 ‘h . . 

. . 

i.loc’+oo ‘i i.nL+uo ‘i 

. . 

‘5.Qth3’i ’ 

‘3.Oie-05 ‘i ’ 
. . 

. . . . . * . . . . . 

1 
. . . . . . . . . . 

11 . 1.1 
i900’ . .290 
‘180’ 18‘ 

ziooo i2oo 
‘750 . ‘420 

0.021 d.002 
ziooo’ i2oo 
hoQ’ ‘730 
b.35 6.033 

&Xl 0.6056 
‘270’ ’ 27’ 

* ‘470. . . 47. 
‘370’ . * 37’ 

. . 
30’ ’ ’ 18’ 

. 
1.1 . . ‘0.11. 

. 
2’ . 0.18 ’ . 

2.3 b.22 

6.8 
‘810 
‘270 

o.ob99 . 
‘810 
‘270 

6.017 
O&29 . . 

10 . . . 
18 ’ . . 
14 . . . 
6.8 . 

ci.041~ 
&I93 . 
0.11 

‘310 
siooo 
~100 

61kKI 
2obNo 

‘0.89 
61bOOO . 
206000’ . 

15 ‘ 
2.6 

i700 * 

lkoo . 

l&MO’ 
bI ’ . . 

31’ . . 
84’ 

.~ 
99’ 

23 
&oQ 
‘390 

4iooo 
l&IO0 

.0.2 
4;ooQ 
l&O 

.3.4 
o.sa 
ha 
iooa 

;rso 

‘3% 

‘2’: 

l! 
2: 

. . 
l.OOkO2 ‘i ’ 2.5ie-03 ‘0 ’ ] . y 

1 &)Q2 ‘y . 2.8&()1 ‘y ' ' 
.y 

4.O&oj 'i ’ 5.7&02 ‘i . 5.6&z-02 ‘i y 

. 
18’ 9.4’ 

i300 ’ iooo 
il.19 ‘u.11 
., 

1.6’ 1’ 
i300. ‘730 
j700 ‘370 . 

6.i 0.58 
‘370’ . 37’ 

. . . . . 

l&o0 
9iooo 

50 
‘260 

31dooo 
1ObOOO 

‘260’ 
l&OQ’ 

‘78Q 
iOOt 

11 

6.06e-03 ‘e ’ 1.1&z-02 ‘Y . .c ) ’ 6.0&-03 
3.QOk91 ‘i ‘2.&41 ‘II Y 

. l*~&-ol ‘ii . . . . , . 

. . . i _1 ’ I * * l*l&-02 ‘i . * 1.&a2 ‘i . 

.1*&-02.j.‘,l‘* . . . . . . 1, . . . 

. . . . . . . . . . . . 

. 
14 

‘120 
6.055 
il.29 
‘410 
‘140 
0.29 . 

14 . . 

Kqv to Data Sourctv I-IRIS h=HEAST a=HEAST alternate method x 
. . .,.,__ . .,.: 

=With&awn from IRIS y= wirhdrawn from HEAST e=EPA-EC40 0=0ther EPA docU~t~. 

P. 
. . 



22 Region III Risk-Based Concenrrarione RL Smirh (10f15l93) 

290 

30’ 
37 . 

0.0039 . 
30 . 

5Gooo’ 

110 . 
73 . 
8.7 ’ . 
1.8 ’ . 
1.8 ’ 

‘370 . 
2.2 . 

‘110. 
‘260’ 
‘330 
‘130 ’ 

37 . 
‘910. 

3iooo 
5.2 ’ 

0.019 
11 

i400 
i400 
‘520 

12000 
Ii000 

11 
is00 

29 

18 
22 

oio23 
18 

siooo 

11 * . . 
1.3 . 

0.81 ’ 
b.17 . 
il.18 . 

37 ’ 
0.21 . 

11 ’ 
26‘ 
33 
73 . 
3.7 . 
91 

‘210. 
3.1 

0.021 
1.1 

‘730. 
‘730 
‘310 
i300’ 

iloo 
1.1 
180 

. 

. . 

i.7ofz’+oo ‘c 

. . . 

. . 
. . . 

’ 1.7&z-03 ‘i ’ 
.3.7&-02 ‘h . . . . 
. . . 1 

’ 3.&$2 ‘i 
. . . 

. . 
. 

i.9oe+oo ‘h . 

. 

jlO0 
kloo . 

1.1 
!a00 

loooooo’ 

‘390 
‘470 
6.24 

~5.oOe-03 ‘i 
. 6.ode-Q~ ‘i : . 

S.O&-03 ‘h 
3.ooe~+o1 ‘i 

S.&-O3 ‘i . . 

. 

3.OOk-01 ‘h 
.y 

y 

6.8 
8.1 ’ 

0.0012 . 
6.8 . 

4iooo 

4.1 ’ . . 

il.41 . 
&I85 * 
&I68 ’ . 

14 . 
o.11 . 
4.1 . 
9.5 
12 . 
27 . 
1.4 . 
34 . 

i400 

0.0017 
0.41 
i700 . 
i700 * . 

i700 
‘410 . 
b.41 

68 

iMe't 00 'h 
390 

‘1OMiOOO 

‘i30 
. . . 

~2.O&O3 ‘i . . * 
. . 

3100 ’ . . 

’ 7.5de-03 ‘i 
. . . ‘370. 83 

17 
.3.9 
‘780 

77 
51. 

100’ 
95 ’ 

31oo . 
i200 ’ 

!ho’ 

. 5.&45 ‘i . . . 

l.&@J’h ’ ’ ’ 

.5*&-04’i * . 
21 

‘230 
‘550 
‘700 

3&+JJ3 ‘i ’ ’ ’ ’ 
‘7*&43’h 

’ g.&-03 ‘i ’ ’ ’ 

‘2.00&)2’h . . 

la&-o3 ‘i ’ 

2.5&4)2 ‘i ’ 

i.ook+oo ‘h ’ 5.7lkO2 ‘i . 
.8.5ie-O4 ‘i ., . . 

1600 
78 

koo 
7&oo 

iooo 
26000 

looooo0 ’ 

1.5 
‘310. 

1006oo0 . 
1000000 

6.34 
23 

16dOOO 
16kOO 

3.o&04 ‘i * 
i.OOeiOO ‘h ’ 
i.oOe’tOO ‘h ’ . 

2.ookol ‘Y 

2.obe-ol ‘Y 

Y 

Y 

Y 

Y 

p-Xylene 8.57e-02 Y 

i.OOi+C&'i ' 

3.&-oi 'i. ' 

3.ode-04 ‘i ’ 
5.0&z-02 ‘i ’ 

100o000 
3lbOOO 

‘310 
siooo 

16dOOO 
23OOO 

23 
GO0 

Zinc phosphide zinkb . . . . 

’ 

’ Key to Data Sources: i=IRIS h=HEAST a=HEAST alternate method x=withi, -.A from IRIS y=Whhdrawn from HEAST e=EPA-EC40 o=Other EPA documents. 
,’ -1 

,? 

. . 
..^ I_._ . . . . . . .s,..,. . . . . . .._ . .I., 


	Return to Index

